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W A  fflwm 14932 
PE. NUWER A R Z W N A  WATER COMPANY 

WORK AUTHORIZATION BmQErmywo.: 6 1  '$ 

Replace radkg at 18 s,ites to be compliant with FCC narcaw band requirement. Sites Include: Sedona Office, Harmop 
H i h  Park Tank, Rainbow Well No. 6, Willlams Well No. 7, Southwest Centef Well No. 8, Harmony HI% well No. 12, 
Sedona Golf Resort Tank, Rancho Rojo Well, Sedona Golf Resort Well, Valley V i  Well No. 13, Montezuma Hills 
Tank, wickiup Mesa Tank, Rimrack Well No. 1. Rimrack Well No. 2, Montezuma Haven Well No. 3, and Pinwood 
Unit 9 Tanks. Construct In accordance with attached drawings andlor Arizona Water Company spedficatkns. 

APPROVED 2012 BUDQET ITEM ($125,000) 
The FCC narrow banding mandate requires that all existing Mbs that operate on channel bandwidths of 25 lrHz be 
converted to 12.5 kHz or less on or befom January 1,2013. These radio replacements and modiitions are needed 
In order for the Company to provide safe, reliable, and adequate water service. 

here are two separatacOnhCb With Global Data 
pecialb associated with this WA: 
. sedona 
, Valleyvista 

, RELEASED TO 
CONSTRUCTION 



ARXWNA WATER COMPANY 

WORKAUlHOMZXlYON- DETAIL SHEFT 

1-32 

5 1  _- 

Replaae radio$ at 16 sibs to be COmplllMt wilh FCC nlvrOw band requirement. Sibs InduL: Sedana Ollioe, Harmony High Park 
Hills Well No. 12, Wona Golf Resort 

ilb lank, Wlddup Meaa lank,  Rimrock 
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COMMENCEMENT 
NOTICE 

ARIZONA WATER COMPANY 

CONTRACTOR: 

Mr. Duane Moody 
Global Data Specialists 
1815 W. First Avenue, Suite 110 
Mesa, Arizona 85202 

DATE: April 25, 2012 
DIVISION: VERDE VALLEY 

SYSTEM: SEDONA 
W.A.: 1-4932 

THIS I S  YOUR NOTICE TO PROCEED WITH THE FOLLOWING P R O J E C T ( S ) :  

DESCRIPTION OF WORK PERFORMANCE AND 
PAYMENT BONDS 

Provide narrow banding upgrade for the Sedona water REQUIRED: 

system radio controls 
TOTAl DAYS 

ALLOWED: 180 

COMPLETION 
DATE: October 23,201 2 

Prior to the start of construction, please call Keith Self, Division Manager at 928-282-7092 to schedule a pre- 
construction meeting. 

I -_ 

MAY 1 4 2012 

. ARIZONA WATER COMPANY 
PHOENIX - ENWEERING 

ARIZONA WATER COMPAWY 
COmpsnY Contractor (W MIMJ 

GLOBAL DATA SPECIALISTS 
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3. 

4. 

5. 

6. 



7. 

I 

9. 

10. 

Ttxrbovt-nuncd P r i n c ~ u r d S u n c t y b c r r b y p i n t l y M d r v e n l l y r g m a r i l h ~ ~ O b I i g c c ~ c v y U ~ u r t ~ s ~ ~ i n  dehd,whr,hasnor 
bccnpaidin full bcfbrrthe~~onofaperkdofninerg (90) dayr&urhclaterof(a) chcdrc onwhichthcIastofmchdaimvrr’swork 
or labor aru &ne or performed or materials WQC furnished by such daimant, or (b) the date &e Claimant fled M cnfbrccoble lien may sue 

on rhir bond, procccate the suit 03 finnl j d p c n t  fbr rhc amount due under Claimant’s conrner fbr &e labor and/or mareriais supplied by 
the Claimant which were used, consumed or incorpomtd in thc performance of the work, and have exearion thereon. The Obligee slull 
not be liable for rhe payment of any E(WP or erpcn=cr of my such rub 

No ah or a d o n  &ll be commcncrd hereunder by any C l h r  after the expintion ofonc ( I )  year afier thc day on which the Claimanr 
Ia.~tsuppIicdrhe&rud/or moral~TarwhichcliedaimErm~Ll~hiulimirvianb:vaidor prahibiccdbyIsw,chenchcminjmumpcriod 
of limicauon ZvZilzbIc w surrcies as a dcfcnvc in &e jurisdiction of du vuir ddl  be q.yIKakd~ 

Nosuii or action holt k commenccdhercunder byrhe Obligeeor angCIaimuuodurthan in acourt ofcompcccnr juri&cch in rheeouncy 
or ocher pofirical subdivision of &e sure in which dx pmjea, or any pan rhereof. is  riaurcd or in the bid S u r a  Diwricc Courr for die 
&.&a in && the PIO~CCK. or any parr thered is siruaacd, and nor cLiovficrc. 

“he YWUN ofthis bond &dl be &ced by and to rbe emmr ofany payment or payments madc by Surety in good faith h d c t  whether 

mpdc d k d y  to Obligee or Claimant( s) or ocbcruicc in dtschnrge of Pcineqal’s obligations. ?he Surrty’s liability hercun&r co the Obligee 
andallClaimvusisIimiced,oingly, orintheaggregate, eo rhepenalsunofrhe bond= fonhherein.’IheSurymay,ar imopion,discharge 
dobligrdanv under ~sbhdbyi~erpludingincod~er~isayof~yeaurtafcompsentjur‘sdiction ofthefull unaoncncedpcnnlnmof 
chis bond, or such porrion &emof char will satisfy& obliguions owed to rhc Obligee and/or the Claimant($). This bond sbaU noc be liable 
for my liabiliry of the Rincipal for rortiour acrs, whcJlcr or not said liabiliry ir dbccc or is i m p 4  by die Conuut. and MI n a  ficryc as 
or be a subsdrute for or supplemend LO any l i i l i ry  or ocher irwurancc rcquircd by the Coatran 

Signed and sealed this 1 day of June , 2012 . 

Gbbal D a 8  Specialis 
(Principal’s name)  

By: 

Concrmxorr Bonding md lnsnraacc Company 

Page 2 of 2 



Conmtors Boding .nd lnrraaacc company 
1213 Valley Smct  
P.O. Box 9271 
Sade .  WA 981O9-0271 

POWER OF ATTORNEY 
Contractors Bonding and Insurance Company 

Know All Men by These Presents: 

That this Power of Attorney is not valid or in effect unless attached to the bond which it authorizes executed, but may be &tachcd by the 
approving officer if desired. 

That Contractors Bonding and Insurance Company. a Washington Corporation, does h b y  make, constitute and appoint: 
V 

in the City of Phpenix , state of its bue and lawful Agent and Attorney m Fact, with full 
power and authority hereby conferred, to sign, execute, acknowledge and deliver for and on its behalf as Surety, the following described 
bond. 

Any and dl bonds, undertakings, and recognizances in an amount not to exceed 
Dollars( S1O.OOO.~.OO ) for aay single obligntioll. 

The acknowledgment and execution of such bond by the said Attorney in Fact shall be as binding upon this Company as if such bond had 
been executed and acknowledged by the regularly elected officers of this Company. 

The Contractors Bonding and lnsuraace Company further certifies that the following is a true and exact copy of the Resolution 
adopted by the Board of Dmtm of Contractors Bonding and Insurance Company, and now in force twwit: 

i "All bonds, policies, undertakings, Powen of Attorney or other obligations of the Corporation shnll be executed in the 
1 corporate name of the Corporation by the President, Secretary, any Assistant Secretary, Treasurer, or any Vice President, or by 1 such other ofllcers as the Board of Directors may authorize. The President, any Vice Presldent, Secretary, any Assistant 

Secretary, or the Treasurer may appoint Attorneys in Fact or Agents who l rI l  have authority to issue bonds, policies or 
undertakings i. the oame of the Corporation. The corporate seal is  not necessary for the validity of any bonds, pollctes, 

Corporation. The signature of any such omcer a d  the corporate 

Ten Million and OW1 00 

I _ I _ ~  -- - ~ _ _ I  I_̂  

-M --. 
IN WITNESS WHEREOF, the Contractors Bonding and Insurance Company bas caused these presents to be executed by its !& 
president with its corporate real affixed this 6th day o f J u o e ,  A. 

Slate of Washington 

County of King 

...r rnllNIl,.. .+'''..- &I@ -"' "0, 

.8'&?-***%*.. Contractors Bonding and Insurance Company 

CERTIFICATE 
Onthjs 6th dayof June , 2011 1. the undersigned oficer of Coatmtors Bondla5 and Insurance 
before me, a Notary Public, pasqnolly appeared who Corn any. a stock corporation qf the Sute of W a s h m p  do hereby 
bcinn bv me dulv sworn. acknowkdmi that he sid%%f$ Po& of certll! that the anached Powa of AUomey is in full om ud effeu 

, 

Am& as lh; afom&i officer-of the Coikctors Bonding rad 
lnrarancc Company and aclurowledaed said instrument to be the voluntmy 
act d deed of aid colporrtion. 

and is krcvocable; and fwthnore, t k t  tk Resolution of the 
comprury as ret foczh in the Power of Attorney, io now in force. In 
testimony whatof. 1 have hereunto set my hand and thhp64pl of the 
Con don Boadin Insurance Company this , day 

Cootractors Bonding and Insurance Company 

of bjune . zarl. 

Joscph B. @ler Notary Public 

Sta. d wablm#ton Vice Pmideat 
JOSEPH 8. W L E R  

O n ~ f ~ t J f Z  A005%11 



ARIZONA WATER COMPANY 

S P EC I F I CAT1 0 N S 
GENERAL CONDITIONS OF CONTRACT: E-4-1 

CONSTRUCTION SPECIFICATIONS: E-8-1 

STANDARD SPECIFICATION DRAWINGS: E-9-1 

2007 EDITION WITH 2010 REVISIONS 



ARIZONA WATER COMPANY 

GENERAL CONDITIONS OF CONTRACT: E-4-1 



ARIZONA WAZXCR COMPANY 

E 4 1  

GENERAL CONDITIONS OF CONTRACT 

DEFINITIONS 

A. Commny. The words "Company" or "Arizona Water Company" mean Amona water 
Company, and where applicable, any division of Arizona Water Company, whose 
principal place of business is bcated at 3805 North Black Canyon Highway, Phoenix, 
Arizona 85015-5351 (Post Office Box 29006, Phoenix, Arizona 85038-9006). 

6. Comoanv's Authorized Reo resentab 've. The words "Company's Authorbed 
Representative" mean any officer of the Company, and any of the Company's Engineers, 
any Division Manager or Superintendent of the Company and/or such other person@) 
desiinated in writing 88 the "Company's Authorized Representative" by the President or 
any vice President of the Company. 

C. Contractor. The word "Contractor" means either an individual or other entity employed to 
do the work as shown on the Construction Drawings and as specified herein. 

D. Construction Draw 'nas. The words "Construction Drawings" mean plans prepared by or 
on behalf of Arizona Water Company. 

E. Invitation to Big. The term "Invitation to Bid" means the current oopy of Arizona Water 
Company's Form E-3-11-4 Request for PmposaVContract or Form E-3-12-2 Invitation to 
Bid. 

F. -. The word "Contrad' means the Written document titled "Contmd" or 
'PropowVContract" when such document has been signed by an officer or other 
authorized representative of both the Contractor and the Company. 

G. Insoector. The word "Inspectot' means the Company's Authorized Representative or a 
person designated in writing by the Company's Authomed Representative. 

0(101/04 
MwlilRF 

-1-1 



GENERAL CONDITIONS OF CONTRACT 

1. 

2. 

3. 

4. 

5. 

GENERA4 

These General Conditions of Contract govern all works of installation and constructiin 
unless deviations am provided for on the Construction Drawings or in the Contract. 

BONDS 

The Contrador shall, upon request by the Company, furnish a perlormance bond and a 
material payment bond in the amount of 100% of the Contract price, in a form and from a 
surety acceptable to the Company. 

> 
The Contractor shall supply labor andlor material releases satisfactory to the Company 
when requested to do so. Forms will be provided by the Company. 

LlCENSE 
The Contractor shall have, as may be required by law, a valid license applicable to the 
work to ba performed. 

INSURANCE 

The Contractor shall maintain in full force and effect insurance at no less t h  the 
following minimum amounts: 

WORKERS COMPENSATlON In accordance with requirements 
of the laws of the State of 
Arizona. 

Combined single limit of not lsgs 
than $1 ,OOO,OOO for each 

Combined single lim8%f not less 
than $1,OOO,OOO for each 

Ckractor shall either require 
each of its subcontradm to 
procure and to maintain 
Subcontractor's PuMi Liability 
and Property Damage Insurance 
and Vehick Liability Insurance of 
the type and in the amounts 
specified in this Section 5 or 
insure the activitiis of its 
subcontractors in Contractor's 
awn policy, in like amounts. 

COMPREHENSIVE GENERAL LIABlLITY 
(Including contractual liability covering 
death, bodily injury and property damage) 
AUTOMOTIVE LIABILIN 
(Including owned, nokowned and hired 
ve hicles) occumm. 
SUBCONTRACTORS PUBLIC LlABILlTY 
AND P R O E R N  DAMAGE INSURANCE 
AND VEHICLE LIABIUTY INSURANCE 

OCCUrrenCe. 

- -  _x 

OW1104 
W M R F  

€41-2 



Such insurance shall name the Company, its officers, agents, and employees as 
additional insured and be primary for all purposes. 

The Company will at all times have the right to require that all of such insurance be 
placed with insurance companies that are satisfactory to it. The Contractor shall file with 
the Company a cettificate evidencing that each policy of insurance for the above 
coverages in the minimum amounts specified has been purchased and is in good 
standing. 

Such certificate shall provide that notice be given to the Company at least thkty (30) days 
prior to cancellation or material change in the form of such policies or any of them. Such 
certificates shall be kept on file by the Company and the Company must have current 
certificates on file, or a certificate must accompany any bid proposal, before that proposal 
will be accepted by the Company. 

6. CONTRACTOR UNDE RSTANDS WORK AND WORKING CONDITIONS 

By exearting a Contract with the Company, the Contractor warrants that it has. by careful 
examination, satisfied itself as to the nature and location of the work, including soil 
conditions, the character, quali  and quantity of the materials to be encountered, the 
character of the equipment and facilities needed preliminary to and during pmweution of 
the work, the general and local conditions, and all other matters which can in any way be 
expected to affect its work under the Contract. Verbal agreements or convemtions with 
any officer, agent or employee of the Company, either before or after the execution of the 
Contract, are not binding upon the Company and shall not affect or mod@ any of the 
terms or obligations herein contained. 

7. SPECIFICATIONS AND DRAWINGS 

8. 

The Contractor shall keep on ths job a complete copy of all d r a w s  and specifitions 
furnished by the Company which are applicable to the Contract with the Company. 
Anything mentioned in the SpeCificatiOns and not shown on the drawings or shown on the 
drawings and not mentioned in the specifications shall be of like effect as if shown or 
mentioned in both. In case of a discrepancy between the fQures, drawings or 
specifications and physicd conditione of the job, the matter shall be immediately 
submitted to the Company's Authorized Representative for decision as to adjustments, if 
any, because of the discrepancy; without a decision from the Company's Authorized 
Representative no discrepancy shall be adjusted by the Contractor, save only at its own 
risk and expense. Any deviation from the specMcations must k approved in writing by 
the Company's Authorized Representative. 

PROPERTY PROTEC TlOY 

Trees, fences, poles, underground structures and all other property shall be protected 
unless their removal is authorized on the Construction Drawings. Any property damaged 
&all be restwed by the Contractor, at its expense, to the owner's satisfaction. 



9. 

10. 

11. 

12. 

13. 

14. 

15. 

SPECIAL PERMITS. LICENSES ANr) INSURANC E 

The Company shall obtain all permits for railroad, county, state, ciry and irrigation district 
rights-of-way 8s well as Forest Service, State Land Department and Bureau of Land 
Management permits. (Pipeline Contractors) 

Whenever blasting is required, the Contractor shall obtain a i  permits, licenses and 
insurance required at its expense. (All Contractors) 

The Contractor will be required to obtain, and shall certify in writing to the Company that it 
has obtained, all additional permits requited to perform the work including, but not limited 
to, a National Pollution Discharge Elimination System Permit andor an Aquifer Protection 
Permit as those permits relate to disposal of drilling, development and test waters andlor 
any other discharge or similar activity. (Well Drilling Contractors) 

SURVEYS 
The Company shall be responsible, or arrange, for all surveys required for the work 
covered in the Contract, unless otherwise specified. 

BENCH MKS.  PROPERTY STAMS AND SUR VEY STAKE$ 

Bench marks, property stakes and survey stakes shall be preserved by the Contractor; in 
case t b y  are destroyed or removed by Contractor or its employees, the Company will 
replace them at the Contractor's expense. and the Contractor and its sureties shall be 
liable therefore. 

Tool .S. EQ UIPMENT AND MATE RIA1 S 

The Contractor shal furnish all of the necessary tools, equipment, and pipeline materials 
required for the work. All material furnished by the Contractor shall be of the quality 
specified by the Company in its Construction Specifications (E-8-1). 

SUPERINTENDEW BY CONT RACTOR 

The Contractor shall assure adequate superintendence of the work by a competent 
foreman or superintendent (with full authority to a d  on behalf of Contractor) satiiactory 
to the Company, who will be on the job at all times when work is in progmss. 

QRWR AND DISCIPIA& 

The Contractor shall at all times enforce strid discipline and good order among its 
employees. 

J NDEPE N DENT CONTRACTOq 

The Contractor is an independent contractor and any provisions in the Contract, the 
specifications, or these General Condions of Contract and Arirona Water Company's 
Construction Specifications which may appear to give the Company the right to dim4 the 
Contractor as to the details of the doing of any work to be performed by the Contractor, 
or to exercise a measure of control over said worlc, shall be deemed to mean and shall 



mean, that the Contractor shall follow the desires of the Company in the results of the 
work only and not in the means whereby said work is to be accomplished, and the 
Contractor shall use its own discretion and shall have complete and authcdtative control 
over the work and as to the details of the doing of the work. 

16. 

Contrador shall at all times conduct its work so as to ensure the hast possible 
obstrudion to traffk and other inconvenience to the general public and the residents and 
businesses in the vicinity of the work, and to ensum the protection of persons and 
PrnPertv. 

To protect persons from Injury and to avoid properly damage, Contractor shall provide 
and maintain adequate barricades as required during the progress of the work and until it 
is safe to use the property for its intended purpose. The rules and regulations of the local 
governmental agencies and specific pennit requirements respecting safety provisions 
shall be observed at a# times. 

In the case of blasting, the Contractor shall exercise extreme caution to protect the 
general public and personal and public property from harm or damage. 

17. PROPERTY PROTECT ION 

Trees, fences, poles, and all other property shall be protected unless their removal is 
authorized by the Company. Any property damagd shall be restored by Contractor, at 
his expense, to Company's satisfaction. 

18. RESPONSIBILITY OF CONTRACTOR 

The work shall be under Contractor's responsible care and charge. Contractor shall bear 
all loss and damage whatsoever and from whatsoever cause, except that caused solely 
by the act of Company, which may occur on or to the work during the fulfillment of the 
Contract. If any loss or damage occurs, Contractor shall immediately m&e good any 
such bss or damage, and in the event of Contractor refusing or neglecting to do so, 
Company may, or by the employment of m e  other pewon, make good any such loss or 
damage, and the cost and expense of so doing shall be charged to Contractor. 

The mention of any specifi msponsiblity or liability imposed upon Contractor shall not 
be construed as a limitatiin or restriction of any general liability or duty imposed upon 
Contractor by the Contract. The reference to any specific duty or liability being made 
herein is merely for the purpose of explanation. 

Contractor alone shall at all times be responsible for the safety of Contractor, 
Contractor's employees, and its subcontractors' employees, and for Contractor and its 
subcontractors' plant and equipment and the method of perfarming the work. 

19. ERRORS AND 0 MISSIONS 

If Contractor, in the come of the work, becomes aware of any errors or omissions in the 
Contract Documents or in the instructions, or if Contractor becomes aware of any 
discrepancy between the Contract Documents and the physical conditions of the site of 



the work, Contractor shall immediately inform Company in writing. Any work done by 
Contractor after such discovery. until authorized by Company, will be done at 
Contractor's risk. 

20. SAWS. REGULATlONS 

Contractor shall give all notices required by law and comply with all laws, ordinances, 
rules and regulations, including, but not limited to, all applicable federal, state, local and 
other legally required health and safety standards, orden, rules, regulations or other 
laws, pertaining to the conduct of the work. Contractor shall be liable for, and shall 
defend and indemnify Company against and hold it harmless from, all violations of any 
law, ordinance, de, regulation, standard, or order in connection with work furnished by 
or on behalf of Contractor. If Contractor observes that the Contract Documents are at 
variance wiih any law, ordinance, rule, regulation, standard, or order it shall promptly 
notify Company in writing and any necessary changes shall be adjusted as provided in 
the Contract for changes in the work. Contractor shell not perform any work contrery to 
such laws ordinances, rules, regulations, standards, or orders. 

21. PERMITS, FEES AND INSPECTIONS 

Permits and licenses necessary for the prosecution of the work, inckrdig, but not limited 
to, any National Pollution Discharge Elimination Systems (NPDES) Permits requ'red by 
U.S. Environmental Protection Agency or the Arizona Deparbnerd of Environmental 
Quality shall be secured, paid for, and mnplied with by Contractor. 

Contractor shall be responsible for its actions and shall abde by all conditions and/or 
restrictions set forth in the NPDES Permit and any other permit or license required for 
this prqect. 

Company shall at all times have access to tho work whenever it is in preparation or in 
progress and Contractor shall provide proper facilities for such access and for all 
inspections. If the Contract Documents, the General Superintendent's instructions, laws, 
ordinances or any public authorlty require any work to be inspected OT approved, 
Contractor shall give timely notice of its readiness for inspection. 

Inspection of the work shall not relieve Contractor of any of its obligations even if 
defective work or unsuitable materials may haw bem previously overlooked by 
Company and accepted or estimated for payment. If any work is found not in accordance 
with the Contract Documents, Contractor, at its sole cost and expense, shall promptty 
make goad such defective work. 

22. CONSTRUCT ION MARKING (PIPELINE ONLY) 

. Each job shall be marked andor barricaded by the. Contractor in such a manner that the 
construction is clearly visible at all times. 

23. HTRA WORK ANWO RMATE RIALS 

Except as otheMlise herein provided, no charge for any extra work andlor material will be 
allowed unless the same has bsen orderad in writing by the Company's Authorized 
Representative, and the price stated in such order. 



24. 

25. 

26. 

27. 

28. 

29. 

CHANGES 
The Company shall have the right to make any changes in the work that it may determine 
to be necessary. I f  such changes affect the Cost of the work, an equitaMe adjustment 
shall be negotiated. Changes shall in no way affect or void the obligations of both parties 
under the original Contract. 

INSPECTION 

AH work and material shall be open at all times to inspection and acceptance or rejection 
by the Company’s Inspector. Any work covered up by the Contractor prior to inspection 
and acceptance by the Company shall be subject to being uncovered at the expense of 
the Contractor for insipection by the Company. The Contractor shall give the Company 
reasonable notice of starting new work and shall provide, without extra charge, 
reasonable and necessary facilities for inspection, even to the extent of taking out 
portions of finished work. In case any such finished work removed is found satisfactory, 
however, the actual direct cost of such removal and replacement, plus 15% of such cost, 
will be paid by the Company; in addition, if completion of the work has been delayed 
thereby, the Contractor shall be granted a suitable extension of time on account of the 
additional work involved. 

DEFECTIVE WORK OR WTFRlqL 

The Contractor shall remove, at its own expense, any work or material found defective by 
the Company’s Inspector and shall rebuild and replace the same without extra charge; h 
default thereof, the same may be done by the Company at the Contractor‘s expeJnse. 

Neither party to the Contract may assign the Contract or sublet it in whole or in part 
without the written consent of the other, nor &all the Contractor assign any monies due 
or which may become due hereunder without the previous written consent of the 
Company, nor shall such consent release the Contractor from any of its obligatio and 
liabilities d e r  the Contract. 

RIGHTS OF VARIOUS INTERESTS 

Whenever work that is being done for the Company other than by the Contractor is 
contiguous to work b e i i  done by the Contractor, the respedive rights of the various 
interests involved shall be established by the Company to secure the completion ofthe 
various portions of the work in general harmony. 

SUSPENSION OF WORK 

The Company’s Authorized Representative may at any time and for any reason suspend 
all or any portion of the work under the Contract. Thii a h t  to suspend work shall not be 
construed as denying the Contractor mpensation for actual, masonable and necessary 
expenses due to suspension to which it may be entitled. 

The Company’s Authorhsd Rqmmntative may order the Contractor to suspend any 
work because of certain conditions, such as inclement weather, or because the 
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30. 

31. 

32. 

33. 

34. 

Contractor is in vidation of these General Condions of Contract or the Construction 
Specifications. It is understood that compensation for expenses will not be allowed for 
such suspension when ordered by the Company’s Authorized Representathre on account 
of such conditions. 

PROCEDURE OF WORK (PIPELINE ONLY) 

All work under the Contract shall be planned and performed so as to cause a minimum of 
interference with normal vehicular and pedestrian traffic. At no time shall the Contractor 
completely obstruct the traffic to any business establishment during normal work hours of 
that business. It shall be the Contractor‘s responsibility to maintain faci l i t i  for ingress 
and egress to any business establishment. when crossing any street, not more than one- 
half of the street may be blocked at one time. AH federal, state, county and city laws, 
rules and regulations relating to this subject am to be obeyed. 

The Contractor shall complete any portion or portions of the work in such order of time as 
the Company may require. The Company shall have the right to take possession of and 
use any completed or partially completed portions of the work. If such prior possession or 
use increases the cost of or delays the work, the Contractor will be entitled to extra 
compensation or extension of time or both, as the Company may determine. 

DISPUTES 

All questions or contrwersbs which arise between the Contractor and the Company, 
under, or in reference to, the Contract, shall be decided by the Company’s Authorized 
Representative and a representative of the Contractor, and theii decision shall be final 
and conclusive upon both parties. 

CONNECTION TO HISTING SYSTEM t PIPELINE ONLY) 

Unless approved in writing by the Company’s Authorized Representative, no tie-in or hot 
tap on the existing system shall be made unless the Compan)rs Inspector b prment. 
When the tie-in requires the operation of an existing valve or other control equipment, the 
wnditiins of Paragraph(s) 30 and 33 shall be complied with. The Contractor shall notify 
the Company lwetnty-four (24) hours prior to tie-in as to the exact time the Contractor 
plans to make tie-in so that the Company’s Inspector will have sufficient time to locate 
valves and make necessary preliminary arrangements for shut down. 

INTFRRUPTION OF WATIZBSERVlCF [PIPELINF, ONLY) 

No valve or other control on an existing Company water system shall be operated for my 
purpose by the Contractor without approval of the Company’s Inspector. All of the 
Company’s water custmrs whose service is intempted by a planned interruption, other 
than in cases of emergency, shall be notified by the Contractor at least twenty-folir (24) 
houn before the planned interruption and advised of the probable time when the service 
will be restored. 

ISTING UTILITY FACILITIES (PIPELINE ONLY) 

The Contractor shall n o t i  all known utilities in the area of the work to be performed 
under the Contract and shall make arrangements to have their facilities marked in 
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35. 

36. 

37. 

A. 

8. 

accordance with A.R.S. .40-380.022 ("Blue Stake Law"). The Contractor shall be 
responsible for locating and preserving all marked facilities. Any damages to these 
marked facilities shaH be repaired at the expense of the Contractor. 

The Company will pay the cost to relocate its CK other structures when such structures 
are found occupying the physical space of the proposed installation. It is understood that 
the Contractor will be reimbursed for such work only when witten authorization from the 
Company has been obtained in advance of such work. 

CLEANING UP 

The Contractor shall remove from the Company's property and from all public and private 
property, at its own expense, all temporary structures, rubbish and waste materials 
resulting from its operations. In the event Contractor fails to do so, the Company may 
remove same at the expense of the Contractor. 

WORKING HOURS (PIPELINE ONLY) 

Unless stated to the contrary in the Invitation to Bid andlor so stated on the Construction 
Dmwings, or agreed to by the Company during a Pre-Construction Conference, the 
Contractor shall not be permitted to perform work on Saturdays, Sundays, or Company 
holidays, or commence Hlwk such as tie-ins that cannot be completed duling normal 
warking hours. 

INDEMNITY 

The Contractor shall indemnify the Company against, and save and hold it harmless 
from, any and all liability, claims, demands, loss, actions, causes of action, expense, 
penalties, fines, assessments, damages and cos18 of every kind and nature for injuy to 
or death of any and all persons, including, without limitation, employees or 
repmsen8atives of the Company or of the Contractor or of any subcontractor, or any other 
person or persons, and for damage, destruction or loss, consequential or otherwise, to or 
of any and all property, red or personal, including, without limitation, property of the 
Company or of the Contractor or of any subcontractor, or of any other person or persons, 
and the violation d any law, ordinance, rule, regulation, standard, or order resulting from 
or in any manner arising out of or in connection with the performance of the work umler 
the Contract, howsoever same may be caused, including, without limitation, the 
Company's ective or passive negligence. The Contractor shall also, upon request by the 
Company, and at no expenso to the Company, defend the Company in any and all wits, 
concerning such injury to or death of any and ell persons, and concerning such damage, 
destruction or k, consequential or othenrvise, to or of any and all property, real or 
personal, induding, without limitation, suits by employees or represemtatiws of the 
Company or of the Contractor or of any subcontractor, or any other person or persons, or 
concerning any court or administative proceeding concerning the violation of a w  law, 
ordinance, rule, regulation, standard, or order. Excluded from this paragraph are only 
those injuries to or deaths of persons and damage, destruction or loss, to or of property 
arising from the sols negligence or willful misconduct of the Company. 

Contractor shall indemnify the Company against, and save and hold it harmless from, 
any and all liabilii, claims, demands, damages, costs, expenses and attorney's fees, 
suffered or incurred on account of any breach of any oblbgation, covenant or other 



C. 

38. 

39. 

40. 

provision of this contract, including without limitation, breach of the indemnity provisions 
of subsection A of this Section 37. 

Contractor further agrees to defend, indemnify and hold harmless the Company, its 
directors, officers, employees, and agents, from and against any and all costs, damages, 
claims, expenses, violations, notices of violations, penalties, liens, assessments, and 
liabilities of every kind and nature, foreseeable or unforeseeable, directly or indirectly, 
a r is i i  from any release, removal, g m t i o n ,  use, storage or disposal on, under, 
around, or from the wen site of any material, substance, or waste, hazardous or non- 
hazardous, including, without limitation, drilling fluids, mud, cuttings and development 
and test water howsoever same may be caused, indudng, without limitation, the 
Company's active or passive negligence. 

J.IENS 

If at any time there shaH be evidence of any lien or daim for which the Company might 
become liable and which is chargeable to the Contractor, the Company shall haw the 
right to retain out of any payment then due or thereafter to become due, an amount 
sufficient to completely indemnify the Company against such lien or daim. If the 
Company determines that such lien or claim is valid, the Company may pay and 
discharge the same, and deduct the amount so paid from any monies which may be or 
become due and payable to the Contractor. 

PAYMENT 

Upon campktion of the installation or construction, the Company will, within thirty (30) 
days after receipt of propsr invoice and labor and material releases, pay the amount due 
the Contractor. If the Company believes that additional work, such as dean up, is 
required, it may dedud the total cost of such additional work from the amount to be paid 
to Contractor. 

COMPANY'S RIGHT TO TERMINATE CONTRACT: DAMAGES DUE TO DEW - Y  

If the Company finds the Contractor to be i ial vidatbn of any section of these 
General Conditions of Contract, Construction Specifications or Standard Spedfication 
Drawings or if the Contractor refuses or fails to prowcute the work, or any separabk part 
thereof, with such diligence as will insure its completion within the time specified or any 
extension thereof, or fails to complete raid work within such time, or when any other 
cause exists to justify such adion, the Company may, without prejudice to any other right 
or remedy, by written notice to the Contiador, termhate its rigM to proceed with the wrl< 
or such part of the work as to which there has been such vidatlon, delay or other cause. 

In the event the Contractor's right to proceed is terminated, the Company may take ovdr 
the work and take possession of, and utilize in completing the w d ,  such materials as 
may be on the site of the work and necessary therefore and prosecute said work to 
completion by whatever method it may deem expediint. The Contrador and it$ weties 
shall be liable to the Company for any excess cost caused thereby. 

In the event the Contractor's right to proceed with the work is terminated, the Contractor 
shall not be entitled to receive any further payment until the work is completed or the job 
is canceled. If the unpaid balance of the Contract price exceeds the expense of finishing 
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the work, inckrding compensation for additknel managerial and administrative senrlces, 
such excess shdl be paid to the Contractor. If such expenses exceed such unpaid 
balance, the Contractor shall pay the difference to the Company. 

41. GUARANTEE, 

The Contractor shall guarantee all labor and workmanship and any materials it installs for 
a period of one year following the date of completion and acceptance by the Company. If 
any portion of the work or any of the materials become defective within the guarantee 
period, the Company will notify the Contractor of such defect. The Contractor musl repair 
any d e w  within fifteen (15) days of such notification. If repairs are not completed within 
this time period, the Company may repair the defect, or cause such defect to be repaired, 
and the cost of such repairs shall be paid by the Contractor. The Company re58rves the 
right to determine which defects are the result of poor labor and workmanship and which 
are caused by defective materials. 

42. UQUIDATEO DAMAGES FOR NO N PERFORMANC E: REQUEST FOR 
EXTENSION(S1 OF TIME 

Time is of the essence h the Contract. The time period required for completion of the 
work will be specllied in the Contract. The Contractor agrees that the Company will suffer 
substantial damages in the event the Contractor fails to complete the w k  within the 
agreed upon time period. The Contractor and the Company agree that since it WOUW be 
impracticable or extremely difficult to precisely fix such damages, a reasonable 
approximation of such actual damages suffered by the Company shall be a sum equd to 
0.5% of the Contract price for each working day beyond the time period for completion of 
the work specified in the Contract 

Request by the Contractor for extensions of the time period shall be in wrlting and shall 
not become effective until approwd in Wting by the Company's Authorized 
Representative. 

43. PAYMFNT FOR REQU IRED TE STING 

whenever testing is required by any governmental agency or by the Company to assure 
conformance of the Contractor's work with the appropriate standard, it will be paid for as 
follows: 

a. For testing required under permits obtained by the Company or 
testing s,pecifically requested by the Company, the cost of the first test 
will be paM for by the Company. In the ewmt of failure of the first test, 
the cost of all further testing assodated with the failure will be paid by 
the Contractor. 

For testing required under permits obtained by the Contractor, all 
costs will be paid by the Contractor. Testing of the pipeline for 
pressure and leakage will be included In the Contract price. 

b. 
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44. co NTRACT DFADLIWS AN D BONDS REQUIREMENTS 

The time limits to be albwed for the compktion of any work covered in the Contract shall 
be established as follows: In the proposal submiid to the Company, h response to the 
Invitation to Bid, the Contractor shall state the number of calendar days required for 
completion of the work. The time required will become a part of the Contract. when the 
Company is ready to proceed with the work. a Commencement Not i i  will be issued by 
tha Company to the Contractor by mail. The Commencement Notice will allow the time 
required In the Contract plus ten (10) calendar days and will indbte the flnal day of the 
time allowed. The work cannot begin until the Company has received s performance 
bond and materials payment bond for the Contract price unless the bonds have been 
waived under the special conditions section of the Contract. The addiional ten (10) days 
is the allowance for tlme to deliver the Commencement Notice to the Contractor and for 
the Contractor to return the performance bond and materials payment bond to the 
Company. Time extensions will be granted if warranted, and only at the time of the delay, 
thus extending the fmal day of the time allowed. 

If the Company elects not to require a ~ o r t n a n c e  bond and a material payment bond 
for the work, the cost of the bonds will be deducted from the proposed total cost and the 
Contract will reflect this reduced cost and the bonds requirements will be waived under 
special conditions of the Contract. 
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A. 

8. 

C. 

D. 

E. 

ARIZONA WATER COMPANY 

CONSTRUCTION SPECIFICATIONS 
FOR THE INSTALLATION OF WATER DISTRIBUTION SYSTEMS 

DUCTILE IRON 

E-8-1 

DEFINITIONS 

ComPany. The words "Company" or "Arizona Water Company" mean Arizona Water 
Company, and where applicable, any division of Arizona Water Company, whose principal 
place of business is located at 3805 North Black Canyon Highway, Phoenix, Arizona 85015- 
5351 (Post Office Box 29006, Phoenix, A rizona 85038-9006). 

ComDanv's Authorized Rewesentative. The words "Company's Authorized Representative" 
mean any officer of the Company, and any of the Company's Engineers, any Division 
Manager or Superintendent of the Company and/or such other person(s) designated in 
writing as the "Company's Authorized Representative" by the President or any Vice 
President of the Company. 

Contractor. The word "Contractor" means either an individual or other entity employed to do 
the work as shown on the Construction Drawi ngs and as specified herein. 

Construction Drawinas. The words "Construction Drawings" mean plans prepared by or on 
behalf of Arizona Water Com pany. 

Contract. The word "Contract" means the written document titled "Proposal/Contract" when 
such document has been signed by an officer or other authorized representative of both the 
Contractor and the Company. 

WENGSPEC BOOK 2WN-801 CONSTRUCTION SPEClFlCATlONS (2010 UPDATE).WC 
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CONSTRUCTION SPECIFICATIONS 
FOR THE INSTALLATION OF WATER DISTRIBUTION SYSTEMS 

DUCTILE IRON 

1. GENERAL 

All work is to be completed in a safe, workmanlike manner and in accordance with these 
Construction Specifications; any deviation therefrom must be approved in writing by the 
Company. 

Installations must conform with the requirements of all governmental regulating agencies 
and the cost of conforming to such regulations must be included in the unit bid prices. 
Examples of such regulations, without attempting to be inclusive, are: 

a. 
b. 
c. 

d. 

Special compaction and paving for street crossing. 
Shoring when required because of the trench depth. 
Closing a trench in those areas where no open trench is allowed 
overnight. 
Barricading and traffic control as required. 

2. LOCATION MARKING 

Alignment stakes as required in the opinion of the Company shall be furnished by the 
Company to the Contractor and shall be set by the Company at agreed upon intervals and 
offsets. Under normal circumstances these will reference the pipeline location five feet (5') 
into the right-of-way measured from property pins. Grade stakes will be provided only when 
the Construction Drawings show a pipeline depth other than covered in these Specifications. 
It is the responsibility of the Contractor to preserve all survey work. 

3. TRENCH EXCAVATION 

The trench location is to be determined by the Construction Drawings. 

FOR &INCH OR SMALLER PIPE: The depth of the trench prior to pipe laying shall be such 
that the finished pipeline shall have between thirty-six inches (36) and forty-two inches 
(42") of cover unless otherwise specifi ed on the Construction Drawi ngs. 

FOR 12-INCH AND LARGER PIPE: The depth of the trench prior to pipe laying shall be 
such that the finished pipeline shall have between forty-eight inches (48") and sixty inches 
(SO") of cover unless otherwise specifi ed on the Construction Drawi ngs. 

The width of the trench at and below the level at the top of the pipe shall be a minimum of 
twelve inches (1 2") plus the outside diameter of the pipe barrel and a maximum of twenty- 
four inches (24") plus the outside diameter of the pipe barrel. 

The bottom of the trench shall be accurately graded to provide a uniform bearing for each 
length of pipe for the full length of the pipe. If the native material on the trench bottom can be 
reasonably dug by hand, bell holes shall be dug for the joints so that the joints in no way 
support the pipe. When native materials such as rock are encountered during trenching that 
will not provide a uniform support for the pipe, the trench will be over-excavated an 
additional six inches ( 6 )  and suitable bedding m aterial will be placed in the trench. 

WENGlSPEC BOOK MoN-8-01 CONSTRUCTION SPECIFICATIONS (2010 UF'DATE).DOC 
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Bedding material will be placed by hand in four-inch (4") lifts and compacted to ensure 
uniform compaction and to eliminate any voids under the pipe. When the space between the 
pipe and trench bottom varies, this must be backfilled and compacted in four-inch (4") lifts to 
the mid-section of the pipe. 

Whenever the trench is over-excavated for whatever reason, the trench bottom will be 
brought up to the correct depth at the Contractor's expense using either method (a) or(b) as 
follows: 

a. A.B.C. material shall be used and compacted to a uniform density of not 
less than 80% of the maximum density as determined by AASHTO T-99 
method A and T-191. 

b. Native material 100% of which will pass through a one and one-half inch 
(1%") screen and at least 20% of which will pass through a number-8 
screen shall be used and compacted to a uniform density of not less 
than 85% of the maximum density as determined by AASHTO T-99 
method A and T-191. 

4. MATERIALS TO BE PROVIDED BY CONTRACTOR 

Unless otherwise specified on the Construction Drawings or in the Contract, the Contractor 
will supply all of the necessary materials which will become a permanent and integral part of 
the water distribution system, including concrete blocking, anchors, backfill material, paving 
material and supplies used during the prosecution of the work. All materials provided by the 
Contractor to construct the water distribution system must be NSF Standard 61 approved. All 
potable water pipes and fittings shall have NSF-PW seal. Construction materials used in the 
water system shall be lead free as defined at AAC R28-4-504 and R18-1-101. The 
Contractor will provide the following m aterials: 

a. FIRE HYDRANTS: Mueller Super Centurion 250 Fire Hydrant, meets 
ANSVAWA C502 Standard, Model No. A-423,5%" main valve opening, three 
way, 6 Mechanical Joint Shoe, 1%" pentagon operating nut, color - yellow, 
drain open, open direction - left, 4' or 4'6 bury depending on application. For 
pumper and hose nozzle inform ation see below. 

1 - 4" Pumper Nozzle, NST and 2 - 2%" Hose Nozzles, NST. (These 
locations only: Ajo, Casa Grande, Coolidge and San M anuel.) 

1 - 4%" Pumper Nozzle, NST and 2 - 2% " Hose Nozzles, NST. (These 
locations only: Apache Junction, Arizona City, Lakeside, Oracle, 
Overgaard, Pinewood, Rimrock, Sedona, Sierra Vista, White Tank and 
Winkelman.) 

1 - 4%" Pumper Nozzle, NST and 2 - 2%" Hose Nozzles, NPT (Bisbee 
only.) 

1 - 3" Pumper Nozzle GA 6-350 (6 threads per inch, 3.50 pitch diameter) 
and 2 - 2%" Hose Nozzles, NPT (Miami only.) 
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b. 

C. 

d. 

e. 

f. 

9. 

h. 

1. 

i. 
k. 

(5) 1 - 3%" Pumper Nozzle GA 6-41 1 (6 threads per inch, 4.1 1 pitch diameter) 
and 2 - 2%" Hose Nozzle, NST (Superior only.) 

FITTINGS: Manufactured by Tyler or Union. Crosses, Elbows, Tees, Cap, 
Reducer, Adapter, Plug, Blind Flange and Tapped Flange; Ductile Iron, Class 
350, SSB, Cast Iron Cement Lined. 

(1) Foster Adaptors for MJ, made by lnfact Corporation: Available in size4" to 
16 .  Part No. 4" = 4FA-BCI 6 = 6FA-BC, 8" = 8FA-BC, 1 0  = 10FA-BC, 

DETECTOR CHECK VALVE: Muellerl Hersey EDC Ill, iron body, including 5/8 
x %'' Trim Kit. Trim Kit Part No.: 4" = 282080,6 = 282082,8 = 282085,lO = 
282496. 

12" = 12FA-BC, 1 6  = 16FA-BC. 

GATE VALVES: Mueller Resilient Wedge Gate Valves, meets AWWA C509 
specification, 250 psig, Non-rising stem, Part No. A-2360 sizes 4" through 12" ; 
Part No. A-2361 sizes 14" through 36, low zinc stems, epoxy coated inside 
and outside to meet the NSF 61 rating. The bonnet and stuffing box shall have 
304 stainless steel bolts/nuts. 

TRACER WIRE and WARNING TAPE: 

1. TRACER WIRE: Shall be direct bury AWG #I4 solid copper wire, 
Color: Blue. 

2. WARNING TAPE: Reef Industries, Standard Terra Tape in 3" widths. 
Color: Blue and imprinted 'Arizona Water Corn pany'. 

AIR RELEASE VALVE: Crispin Model ARlO with 1" NPT inlet and %" NPT 
outlet, cast iron body and top flange; with a 5/64" orifice with stainless steel 
valve sealing faces and BUNA-N rubber. 

PRESSURE RELIEF VALVE: Watts 174A, Model M, 2" inlet, 2" outlet, Bronze 
Body, 301b. to 1501b. pressure range. 

MEGA LUG: Mechanical Joint restraint made of ductile iron conforming to 
ASTM 536-80,250 psi made by EBAA Iron, Inc., series 1100 or equal. 

METER BOXES: 

(1) Concrete Box with a steel regular lid, Number 1: Tucson specification. 

J2) Concrete Box with a steel regular lid, Number 2, 3, and 4: Phoenix 
specification. 

PIPE, COPPER: Type K soft copper in 60 or 100-foot coils, per ASTM 888. 

PIPE, DUCTILE IRON: Ductile Iron Pipe, Cement Lined, Push-on, conform to 
current ANSVAWWA Specification A2l.51/C15lI Pressure Class 350 (sizes 4" 
through 127, Pressure Class 250 (sizes 14" through 20"), or Pressure Class 
200 for 24" through 3 6  pipe. Vendors: 
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(1) Pacific States Cast Iron Pipe Company 
(2) Griffin Pipe 
(3) United States Pipe and Foundry Company 
(4) American Ductile Iron Pipe 
(5) Clow Pipe (McWane, Inc.) 

I .  PIPE, PLASTIC: Plastic pipe, C-900 PVC perANSI/AWWA C900, Class 150, 
sizes 6 through 12". NSF6I approved. Furnished in laying lengths of 20'. The 
barrel shall conform to the outside dimensions of steel pipe (IPS) or cast iron 
(CI) pipe equivalent and the wall thickness of dimension-ratio (DR) 18. 

m. POLYETHYLENE ENCASEMENT (Polywrap): For all pipeline and related 
fittings installed, EXCEPT for the Coolidge Division. Minimum 8 Mil. and 
installed per AWWA C105/A21.5-93 and ASTM A-674-89. Manufactured by the 
Pacific States Cast Iron Pipe Company. The wrapping tape shall be minimum 
10 mil. vinyl tape. No duct tape shall be used. 

n. COUPLING: Mueller, straight three part union, tested to meet ANSVAWWA 
C800, H I  5403, conductive corn pression. 

Mueller, H 15428, straight coupling, conductive compression by male iron pipe, 
tested to meet ANSVAWWA C800 specification. Size: 2". 

Mueller, HI5451 straight coupling, conductive compression by female iron 
pipe, tested to meet ANSVAWWA C800 specification. Size: 2". 

Viking Johnson brand, sold by Mueller: MaxiFit Straight (2"-24'9, MaxiFitXtra 
Straight (4-8") or MaxiStep Transition, tested to meet AWWAlANSl C.219-91 
specifications - certified to IS0 9001 :I 994 / Smith - Blair Quantum. 

0. STOP, ANGLE METER, BALL: Mueller, valve, 824258, conductive 
compression by meter swivel nut, tested to meet ANSVAWWA C800, size 5/8 
" x W x %" for a %" service or size 1" for a 1" service. 

Mueller, valve, 824265, female pipe thread by meter swivel nut, tested to meet 
ANSVAWWA C800, size 5 / 8  x %" x %" for a %" service or size 1" for a 1" 
service. 

STOP, CORP: Mueller, ball valve, B25008, taper thread by conductive 
compression, tested to meet ANWAWWA C800 specification, sizes: %", 1" 
and 2". 

p. 

Mueller, ball valve, 825028, iron pipe thread by conductive compression, tested 
to meet ANSVAWWA C800 sp'ecification. Sizes %", I", and i". 

Mueller, 300 Ball Curb Valve, 8-25122. taper thread by conductive 
compression, tested to meet ANSVAWWA C800 specifications, size: 2". (2" 
service) 
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q. STOP, CURB: Oriseal valve, H10291, iron pipe thread by iron pipe thread, 
quarter turn check, brass, tested to 300 psi working pressure, tested to meet 
ANSVAWWA C800 specification, size: 2". 

Mueller, B20283, Mueller 300 ball curb valve, female iron pipe by female iron 
pipe, quarter turn check, tested to meet ANSVAWWA C800 specification. Size: 

TAPPING SADDLE: Smith Blair, Cast Bronze ASTM-B584 85-5-55, double 
strap, iron pipe threads, Models 321 and 323. Washers are silicon bronze, 
ASTM-B36. Gaskets are grade 60 Buna N, or Mueller bronze double strap 
service saddle, BR 2 B series, cast bronze, ASTM-B585,85-5-5-5, or H16084, 
200 psig, meets ANSIIAWWA C800. 

2". (Blow-off E-9-8-1). 

r. 

s. TAPPING SLEEVE: Mueller H304 Stainless Steel Tapping Sleeve, JCM 432 
18-8 Type 304 Stainless Steel Tapping Sleeve, Romac "SST" Type 304 
Stainless Steel Tapping Sleeve or CASCADE-style CST-EX stainless steel 
pressure-rated tapping sleeve. 

t. TAPPING VALVE: Mueller Resilient Wedge tapping valve, Catalog Number T- 
2360-16, Class 125, sizes 4" through 12"; T-2361-16, Class 125, sizes 14" to 
36" all with Type 304 stainless steel fasteners; bypass valves are required on 
18" - 36" valves flange by mechanical joint per ANSllAWWA C111, iron wedge, 
non-rising stem. Epoxy coated interior/exterior per ANSVAWWA C550 for NSF 
61 compliance. 250 PSI range for valves 4" to 12". 150 PSI range for valves 14" 
to 36 .  

u. U-BRANCH: Mueller, H15364.1" male iron pipe by %" male iron pipe, tested to 
meet ANSVAWWA C800 specification. Size: 1" x %" x 13%", straight line. 

v. VALVE BOXES: Valve Box with Cover, adjustable, Tyler 562-A or equal, 
made of cast iron. 

w. VAULTS: Utility Vault Company, Chandler, AZ. 

(1) 4484-WA concrete vault with a 3660 aluminum double torsion door with 
a recessed padlock hasp, two - 1 8  x 24" center knockouts. 

(2) 575-WA concrete vault with a 4874 aluminum double torsion door with 
a recessed padlock hasp, two - 18" x 24" center knock outs and adjustable 
frame. 

(3) 61 2-5X-WA concrete vault'with a 4874 aluminum doubletorsion door with 
a recessed padlock hasp, two - I 8  x 24" center knockouts. 

x. VALVE, METER: Mueller, B24265-1, Mueller 300 ball angle meter valve, female 
iron pipe by meter nut, quarter turn check, lock wing, tested to meet 
ANSVAWWA C800 specification. Size: 1". 
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Mueller, 8251 70, Mueller 300 ball straight valve, conductive compression by 
female iron pipe, quarter turn check, lock wing, tested to meet ANSVAWWA 
C800 specification. Size: 1 ", 

y. YOKES, METER: Relocator type copper meter yoke with horizontal inlet and 
outlet and meter thread ends, 8241 18, with lock wing Mueller 300 angle ball 
valve, full port, sizes: 1" x 12", 518" x %" x 7", 5/8 x %" x 9". 

Mueller, 2" copper meter yoke with horizontal inlet and outlet and female iron 
pipe threads, B2423-99000, with lock wing Mueller 300 ball angle meter valves 
on inlet and outlet risers. Raised 1" by-pass with lock wing Mueller 300 ball 
valve. 

The Contractor also will be required to provide the following materials, the cost of which will 
be included in its unit bid price: 

All material and concrete for thrust blocks, other anchors, reinforcing 
steel; all gravel, crushed stone, A.B.C., earth, sand, or screened 
material which may be required; all material for bracing and shoring 
trenches and for construction of forms; all barricades and traffic control 
equipment; all material for paving replacement and any water used for 
compaction of backfill. 

5. INSTALLATION OF MATERIALS 

All materials are to be installed in accordance with manufacturer's recommendations unless 
othetwise directed by these S pecifications. 

All pipe, fittings and valves shall be laid true to the lines, grades and locations established by 
the Specifications and the Construction Drawings. 

The ends and inside of the pipe shall be thoroughly cleaned and inspected for damage. No 
damaged materials shall be installed in the water distribution system. 

Whenever the work ceases for any reason, all open pipeline ends shall be tightly plugged by 
the Contractor. Plugs shall be watertight and approved by the company. 

Concrete thrust blocks of the sizes required by the plans and specifications are to be 
provided at all valves, changes in direction or size, or at any other point where an 
unbalanced thrust due to water pressure would exist. Thrust blocks are to be formed to 
prevent any concrete from spilling over or into a joint. 

Trench curves as shown on the Construction Drawings may be made without fittings when 
using push on joint pipe up to twelve inches (12") in diameter, if the deflection of the pipe 
does not exceed five degrees (5") or nineteen inches (1 9 )  per eighteen-foot (1 8 )  length of 
pipe. The minimum radius of such curves will be two hundred fnre feet (205'). 

Prior to construction, the appropriate agency(ies) will be notified as required by the permit@). 

It shall be the Contractor's responsibility to uncover all existing water lines being connected 
to, and to verify the location, depth and size of pipe befor e any construction begins. 
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Any construction performed without the knowledge of the duly authorized representative is 
liable for removal and replacem ent at the Contractoh expense. 

All fire hydrants, frames, covers and valve boxes, etc. shall be adjusted to finished grade 
prior to the placing of the asphalt concrete surface course by the Contractor (where 
applicable). 

Air release valves shall be installed at water system high points per Standard Detail E-9-8-2. 

All water services shall be set a minimum of two feet (2') on the customer's property, 
preferably within the P.U.E. and not within right-of-way. 

Unless otherwise specified on the construction drawings, all water mains shall be installed 
five feet (5') from the property line inside the right-of-way or easement. 

Water valves shall be spaced not more than five hundred feet (500) in commercial districts 
and not more than eight hundred feet (800') in other districts. Variations may be required for 
transmission mains or special applications. 

Installation of water line casing shall be per Standard Sped fication E-9-24-1 I 

Tracer Wire and Warning Tape are to be installed on all mains, tees, crosses, ells and fire 
hydrant laterals. They will not be installed on service lines. The tracerwire will be installed on 
the water main 45 degrees from the vertical centerline of the pipe and shall be taped to the 
fittings directly and on the main every 10 feet using a minimum 10 mil vinyl tape. The tracer 
wire shall be placed between the valve riser and box with a minimum of 12" of wire inside. 
The warning tape shall be installed a minimum of two feet below the surface, being 
measured from final grade, directly over the center of the pipe. Any splices in the tracer wire 
shall be joined using waterproof connectors. Any splices in the warning tape shall be joined 
using minimum 10 mil vinyl tape. The tracer wire shall be tested for continulty after backfill 
and compaction, but before paving. Any detected damages to the wire shall be repaired 
before paving will be allowed. 

6. BACKFILL OF WATER MAIN TRENCHES 

Backfill of any excavation shall conform to the requirements of any of the governmental 
agencies having jurisdiction over the location. If no governmental agency having such 
jurisdiction specifies backfill or compaction requirements, and no special requirements are 
shown on the Construction Drawings, the procedure set forth in this section will apply for 
water line trenches. 

The bedding material above the pipe and backfill material shall be compacted to a minimum 
of 70% compaction within a utility easement and 80% compaction within a right-of-way as 
determined by AASHTO T-99 method A and T-191. If water settling is used for compaction, 
it is the responsibility of the Contractor to prevent the pipe from floating. 

The bedding material shall be either native material, 100% of which will pass through a one 
and one-half inch (1%") screen and at least 20% of which will pass through a number-8 
screen, or imported material which conforms to M.A.G. specifications for A.B.C. or type-B 
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select materials. Bedding material shall be used below and around the pipe and a minimum 
of twelve inches (12") above the pipe. Shade and bedding material to be mechanically 
compacted prior to remainder of trench back-fill. 

The remainder of the trench shall be backfilled with native or imported material which shall 
be of sound earthen material free from broken concrete, wood, broken pavement, or other 
unsuitable substances. Except as othewise specified, backfill may be material containing no 
pieces larger than six inches ( 6  ) in greatest dimension. 

Where settlement occurs, additional backfill material shall be placed and compacted and the 
trench shall be brought to final grade. 

HYDROSTATIC TESTING OF COMPLETED PIPELINES 

Hydrostatic testing of water pipelines will be completed before the new system is connected 
into the existing water system so that all testing can be done against all new materials. 

The completed section of water pipeline to be tested shall be slowly filled with water with 
care being taken to expel all air from the pipe. If necessary, the pipe will be tapped at high 
points to vent air. 

The Contractor shall provide all equipment and labor necessary to accomplish this testing 
and the price shall be included in the unit prices. The Contractor shall notify the Company in 
advance of the testing so that the Company can schedule a duly authorized representative 
to be at the site during testing. The Contractor, at its own expense, shall make any 
necessary repairs to the system being tested in order to cause the section being tested to 
meet the test limits set below. The Contractor may request authorization of the Company to 
connect the new pipelines to the existing system prior to completion of pressure testing 
when, in the Company's sole opinion and judgment, conditi ons warrant such connection. 

The Contractor shall assume all responsibility to complete pressure testing to Company's 
specifications after such connection, including, but not limited to, isolation of the new 
pipelines from the existing system, if necessary. 

Connections prior to completion of pressure testing shall not be made unless prior Company 
authorization has been obtained, and any extra expenses resulting from such connections 
shall be the sole responsibi lity of the Contractor. 

Leakage tests will be for a period of two hours at 200& 5 psi at the point of lowest elevation; 
leakage may not exceed 0.1 gallons per hour per one thousand feet (1,000') of pipe per inch 
of diameter. If dry Utilities are not installed, a second pressure test is required. 

8. STERILIZATION AND FLUSHING OF COMPLETED WATER PIPELINES 

Sterilization and flushing will conform to recommendations of Arizona State Department of 
Health Services Engineering Bulletin Number 8, latest edition, or any future Arizona 
Department of Environmental Quality bulletins. Contractor to follow all conditions of any 
discharge permit. 

9. NO OTHER UTILITIES ALLOWED IN OR NEAR WATER PIPELINE TRENCHES 
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No other utility installations will be permitted in the water pipeline trench or within five feet 
(5') of the Company's water pipeline when running pa rallel to the water pipelines. 

10. PROTECTION OF WATER MAINS NEAR SEWERS 

In order to protect water mains from contam ination by sewers, the installation of the water 
mains must conform to the following requirements: 

a. Horizontal - When water lines and sewers are laid parallel with each 
other, the horizontal distance between them shall not be less than six 
feet (6). Each line shall be laid on undisturbed or bedded material in a 
separate trench. Where conditions prevent the minimum horizontal 
separation set forth above, extra protection will be required. Extra 
protection shall consist of constructing the sewer main with mechanical 
joint ductile iron pipe or with slip-joint ductile iron pipe if joint restraint is 
provided, or encasing both the water main and sewer main in concrete. 
See Detail E-9-30-1 and E-9-30-2 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state andlor county 
health department. Refer to the diagram below for clarification. 

Under no circumstances will the horizontal separation between sewer mains and water 
mains be less than two feet (2'). All distances are to be measured from the outside of the 
sewer main to the outside of the water main. 
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b. Vertical - When a water main is parallel with or crosses a sewer main 
within two feet (2') above the sewer or greater than two feet (2') below 
the sewer, extra protection will be required. Extra protection shall consist 
of constructing the sewer main with mechanical joint ductile iron pipe or 
with slip-joint ductile iron pipe if joint restraint is provided, or encasing 
both the water main and sewer main in concrete. See Detail E-9-30-1 
and E-9-30-2. 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state and/or county 
health department. 

Under no circumstances will the vertical separation of a sewer main installed above a water 
main be less than two feet (2'). All distances are to be measured from the outside of the 
sewer main to the outside of the water main. Refer to the diagram above for clarification. 

c. When unusual conditions such as, but not limited to, highway or bridge 
crossings prevent the water and sewer main separations required from 
being met, the appropriate state and/or county health department will 
review and may approve requests for authorization to use alternate 
construction techniques, materials and joints on a case-by-case basis. 

No water pipe shall pass through or come into contact with any part of a 
sewer manhole. The minimum horizontal separation between water 
mains and manholes shall be six feet (e), measured from the center of 
the manhole. 

d. 

e. The minimum separation between force mains or pressure sewers and 
water mains shall be two feet (2') vertically and six feet (6) horizontally 
under all conditions. Where a sewer force main crosses above, or less 
than six feet (6) below, a water line, the sewer main shall be encased in 
at least six inches (6") of concrete for ten feet (1 0') on either side of the 
water main. Refer to the diagram below for clarificati on. 
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11. 

12. 

f. Sewer mains (gravity, pressure, force) shall be kept a minimum of fifty 
feet (50') from drinking water wells, unless the following conditions are 
met: 

1. Water main pipe, pressure tested in place to 50 psi without 
excessive leakage, may be used for gravity sewers at 
distances greater than twenty feet (20') from drinking water 
wells. 

2. Water main pipe, pressure tested in place to 150 psi without 
excessive leakage, may be used for pressure sewers and 
force mains at distances greater than twenty feet (20') from 
drinking water wells. 

g. No septic tankldisposal field system shall be constructed within one 
hundred feet (100') of a drinking water well. 

h. All distances are measured perpendicularly from the outside of the 
sewer main to the outside of the water main. These separation 
requirements do not apply to building, plumbing or individual house 
service connections. 

i. Use Mechanical Joint ductile iron pipe with Megalug thrust restraints a 
minimum of ten (IO') feet on each side of a sewer or storm drain 
crossing. 

COMPACTION 

When crossing existing water mains a minimum of 95% compaction is required to the bottom 
of existing mains. 

Arizona Water Company requires that no slurry be permitted to contact existing 
cement/asbestos or ductile iron pipes, unless authorized by the company. Slurry may be 
poured in the bottom of the sewer trench stopping three inches (3") below the existing water 
main. The backfill used around the main should be AB in sufficient depth to prevent slurry 
from contacting existing main. 

WATER MAIN MATERIAL SPECIFICATIONS 

Ductile iron pipe (Push-on type) minimum class 350, cement lined and conform to AWWA 
C151. 

All main line valves shall conform to AWWA C500 with a minimum working pressure of 200 
psi. 

All cast iron fittings to be cement lined in accordance with AWWA C104 and shall conform to 
AWWA C110 with a minimum working pressure of 250 psi. Except for the Coolidge System - 
See Note 4L. 
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Maximum joint deflection for 6 mechanical joint ductile iron pipe is seven degrees, seven 
minutes (7", 7') or twenty-seven inches (27") per eighteen-foot (18) length pipe, for a 
maximum cutve of one hundred forty-five feet (145). 
Maximum joint deflection for 8 and 12" mechanical joint ductile iron pipe is five degrees, 
twenty-one minutes (5" 21') or twenty inches (20") per eighteen-foot (18) length pipe, for a 
maximum curve of one hundred ninety-five feet (195'). 

Maximum joint deflection for 6, 8 and 12" push-on joint ductile iron pipe is five degrees (5') 
or nineteen inches (19") per eighteen-foot (18) length pipe for a maximum curve of two 
hundred five feet (205'). 
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ARfZONA WATER COMPANY 

Mr. Tony Geiger 
US Pipe - Waterworks Marketing Consultants 
34522 N. Scottsdale Road 
Sconsdale, Arizona 85226 

Re: US Pipe Sentinel Fire Hydrants and Resilient Wedge Gate Valves 

Dear Mr. Geiger: 

Thank you for your interest in working with Arizona Water Company (the "Company") 
to add US Pipe Sentinel Fife Hydrants and Resilient Wedge Gate Valves to the Company's 
material and equipment specifications. Based on the US Pipe product information you provided 
and your field presentations to our operations and engineering staff, the Company is pleased to 
inform you that the following items are approved for use in the Company's water systems in 
Arizona. 

Scntinel Fire Hydrant: 

Model Sentinel 250 

5%'' MVO 
* 4%" pumper 

2%" hose 
Meets AWWA C-502 standard and approval by ULFM 

Resilient Wedge Gate Valves: 

Model US Pipe A-WSW 

Meets A WWA C.509 Full Body Cast Iron includes 304 SS Nuts, Bolts & 
Low Zinc Bronze Stem . Size range 2" thru 12" 

Model US Pipe A-USPI 

Meets AWWA C-515 Reduced Wall Ductile Iron jncludes 304 SS Nuts, Bolts 
& Low Zinc Bronze Stem 
Size range 14" thru 48" 



ARIZOIYA WATER COMPANY 

To: Tony Geiger - US Pipe November 24,20 10 
Subject: US Pipe Sentinel Fire Hydrants and Resilient Wedge Gate Valves Page 2 

We look forward to developing a long-term relationship with you and the US Pipe 
products. If I can be of any assistance, please call me. 

fiedrick K. Schneider 
Vice President - Engineering 

afh 
VIA EMAIL: TGElGER4f&OX.NET 

http://TGElGER4f&OX.NET


ARIZONA WATER COMPANY 
SO5 N. BLACK CANYON HIGHWAY. PHWIX.AUIZONA 8 W i 5 M i  M. BOX 29006. PHO~IX.ARadNA8503%.9006 

PHONE (602) 240-68W FAX: (aO2)2ooaRra wWW.WATER.COM 

October 19,2010 

Mr. Jim Ryan 
Clow Valve Company 
8121 N. 10" Avenue 
Phoenix, Arizona 85021 

Re: Clow Medallion Fire Hydrants and Resilient wedge Gate Valves 

Dear Mr. Ryan: 

Thank you for your interest in working with Arizona Water Company (the "Company") 
to add Clow Medallion Fire Hydrants and Resilient Wedge Gate Valves to thc Company's 
material sud equipment specifications. Based on the Clow pllwluct information you provided and 
your fidd pmentations to our operations and engineering staff, the Company is pleasad to 
infm you !hat the foUowing items arc approved for use in the Company's watcr sysrtms in 
AriZOM. 

MuIaIUoa Fire Hydrant: 

. S%"MVO . 2yt"hose . Meets AWWA C-502 standard and approval by ULFM 

4wpUonpet 

Resilient Wedge Gnte Values: 

0 Model2639gt2640 

9 M a t s  AWWA C-509 Full Body Cast lron includes 304 SS Nu&, Bolts & 
Low Zinc Bronzc Stem 
Sizc range 2%" ttuu 12* . 

0 Model2638 

9 Meets AWWA C-515 Reduced Wan Ductile Iron includes 304 SS Nuts, Bolts 
& Low Zinc B m m  Stem 
Size range 14" thru 48" 

http://wWW.WATER.COM


ARIZONA WATER CWPANY 

TO: Jim Ryan - Clow Valve Company Ocmbtr 19,2010 
Subject: Clow Medsllioa Fire Hydrants and Rwilicnt Wedge Gste Valvts Page 2 

We look forward to developing a long-tm relatiowhip with you and the Clow products. 
If I can be of any assistance, please call me. 

Frcdrick K. SChntiQ 
Vice prrsident - Eaginceria 

lar 

VIA EMAIL: ,IIM.RYANN(~~~CU~WVALVE.COM 



February 21,2012 

Contractor 

Re: Fitting Specifications 

Dear Contractor: 

Effective March 1, 2012, Arizona Water Company (the "Company") has changed its 
fitting specifications for Ductile Iron Fittings and Ductile Iron Flanged Fittings ("Fittings"). All 
Fittings purchased by the Company, on the Company's behalf or installed with the intent of 
being conveyed to the Company, must comply with the requirements noted below. 

Previous Fittinp Specifications: 

Fittings 

Manufactured by Tyler or Union, Crosses, Elbows, Tees, Cap Reducer, Adapter, 
Plug, Blind Flange and Tapped Flange: Ductile Iron, Class 350, SSB, and Cast Iron 
Cement Lined. 

New FittinP SDecification: 

Ductile Iron Fittings (Push-On and Mechanical Joint) 

Ductile Iron Push-On and Mechanical Joint ("MJ'I) fittings for water lines shall be made 
of ductile iron per ASTM A536 and be cast in the United States of America. Fittings shall have 
USA cast on the fitting to designate they are made in the United States. All fittings will be 
manufactured and tested in accordance with ANSWAWWA C153/A21.53 for compact design 
and ANSVAWWA CllO/A21.10 for full body design. In accordance with ANSWAWWA 
C104/A21.4 fittings 2" - 3" will be single thickness cement mortar lined and 4" - 64" will be 
cement mortar lined. Fittings will be Asphaltic seal coated on the exterior in accordance with 
ANSVAWWA C104/A21.4. MJ fittings with flanged end(s)* will match ANSVAWWA' 
C1 WA21.15 and ANSI B16.1 class 125 flanges. All fittings shall be NSF-61 listed for use with 
potable water. 

Ductile Iron Flanged Fittings 

E-MAIL: mailmazw ater.com 
wmw+wsv,uu uERoMmffis LETTER - mwcrnR mcx 
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http://ater.com


ARIZONA WATER COMPANY 

Contractor February 21,2012 
Fitting Specifications Page 2 

Ductile Iron flanged fittings for water lines shall be made of ductile iron per ASTM A536 
and be cast in the United States of America. Fittings shall have USA cast on the fitting to 
designate they are made in the United States. All fittings will be manufactured and tested in 
accordance with ANSVAWWA CllO/A21.10 design. Flange ends will match ANSVAWWA 
C115/A21.15 and ANSI B16.1 class 125 flanges. In accordance with ANSVAWWA 
C104/A21.4 fittings 2" - 3" will be single thickness lined and 4" - 64" will be cement mortar 
lined. Fittings will be Asphaltic seal coated on the exterior in accordance with ANSIlAWWA 
C104/A21.4. All fittings shall beNSF-61 listed for use with potable water. 

If you have any questions or require further information, please contact me at 602-240- 
6860. 

very truly yours, 

Fredrick K. Schneider, PE 
Vice President - Engineering 
engineering@azwater.com 

afh 
Enclosure 

E-MAIL.: m a z w a t w . c o m  
W~OYORMWULKROM~NGSL~ER.CONTRACTDRD~CX 
fKSAR(Z611PL12121112 

mailto:engineering@azwater.com
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ARIZONA WATER COMPANY 

E-9-1 

E-42 

E-93 

E-9-4 

E-9-5 

E-9-6 

E-9-7 

E-9-8 

E-99 

E-9-10 

E-9-11 

E-9-12 

E-9-13 

E-9-14 

E-9-15 

E-9-16 

E-9-17 

E-9-18 

E-919 

STANDARD SPECIFICATION DRAWINGS - DUCTILE IRON 

INDEX (E-9) 

TYPICAL GATE VALVE LOCATIONS 

INSTALLATION OF TYPICAL VERTICAL AND HORIZONTAL GATE VALVES 

INSTALLATION OF TYPICAL TAPPING SLEEVE AND VALVE 

INSTALLATION OF TYPICAL VALVE SUBJECT TO NON-VEHICULAR AND 
VEHICULAR TRAFFIC 

INSTALLATION OF TYPICAL THRUST BLOCKING SCHEDULE THRUST BLOCK 
FOR VERTICAL BENDS, AND MEGALUG THRUST RESTRAINTS 

INSTALLATION OF TYPICAL PERPENDICULAR FIRE HYDRANT 

INSTALLATION OF TYPICAL PARALLEL FIRE HYDRANT 

INSTALLATION OF TYPICAL 2" BLOWOFF DEVICE, AND AIR RELEASE VALVE 

INSTALLATION OF TYPICAL SINGLE SERVICE CONNECTION FOR A 3/411 OR 1" 
METER 

INSTALLATION OF TYPICAL DOUBLE SERVICE CONNECTION FOR A 3/T AND 
1" METER 

INSTALLATION OF TYPICAL 2" SERVICE CONNECTION 

INSTALLATION OF 3" COMPOUND METER, 4" COMPOUND METER, 6" 
COMPOUND METER, 6" COMPOUND SERVICE, CONCRETE VAULT, AND 
NON-POTABLE PROPELLER METER 

INSTALLATION OF TYPICAL 4" THRU 8 DETECTOR CHECK VALVES AND 
3" THRU 10" REDUCED PRESSURE PRINCIPLE DETECTOR WITH BYPASS 
METER ASSEMBLY (RPDA) FOR FIRE LINE SERVICES 

INSTALLATION OF TYPICAL PRESSURE RELIEF VALVE ASSEMBLY 

INSTALLATION OF TYPICAL PRESSURE REDUCING 'STATION 

PAINT COLOR SELECTION 

STEEL WATER STORAGE TANK 

HYDROPNEUMATIC TANK 

INSTALLATION OF WELL SHELTER 
5/18/01 
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E-9-20 

E-9-2 1 

E-9-22 

E-9-23 

E-9-24 

E-9-25 

E-9-26 

E-9-27 

E-9-28 

E-9-29 

E-9-3 0- 1 

E-9-30-2 

INSTALLATION OF TYPICAL WELL WITH LINE SHAFT TURBINE PUMP 

INSTALLATION OF TYPICAL WELL WITH SUBMERSIBLE TURBINE PUMP 

INSTALLATION OF COLUMN PIPE, OIL TUBE AND LINE SHAFT 

HOT TAP AND JUMPER METER CONNECTION 

INSTALLATION OF TYPICAL WATER LINE ENCASEMENT 

INSTALLATION OF CALCIUM HYPOCHLORITE TABLET CHLORINATOR 

INSTALLATION OF CHAIN LINK FENCE 

INSTALLATION OF SIDE HUNG WATER LINE SUSPENSION 

PIPE WARNING TAPE, LOCATOR WIRE, AND LOCATOR WIRE TERMINATION 

INSTALLATION OF A TYPICAL SAMPLING STATION 

WATER AND SANITARY SEWER SEPARATlONlPROTECTlON 
PERPENDICULAR 

WATER AND SANITARY SEWER SEPARATION/PROTECTION - PARALLEL 

5/18/01 
MWtrnw 

Page 2 



/ R / W  

NOTE: 
The Distances From I.C. To Gate 
Volves Are To Be Determined By 
The Radius Of Proposed Pavement. 

Cote Valves Are To Be lnstdled 
In The Above Locations h Such 
A Manner Thot They WillNot Be 
Covered By Paving, Sidewalks. 
Or Curbs 

=Location of water mains from 
the property line moy require 
olteration for co-ordination with 

1 I ARIZONA WATER COMPANY 
4 I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

TYPICAL GATE VALVE LOCATIONS 
Mre 

cco I""" M.W. 3120186 A 1/31/2001 E-9-1-1 
DIUWN 



FOR 6" THROUGH 12" GATE VALVES 
Mueller Resiliont Wedge Gate Vdves 

Catalog Number A-2360--_ 
ANSVAWWA C509 CompEont 

COR Uml THROUGH 16" GATE vkvES 
MueAer Resiliont Wedge Gate Valves 

Catalog Number A-2361-,_ 
ANSVAWWA C509 Compliant 

Tyler 562-A Cost Iron 
Adjustable Volve Box 
And Cover Per E-9-4-1. 

M.J. x H.J. Gate Volve Typical 

Trench Grade 

AilVolves lnstolled On Pipe Five Feet (5') Oeep And 
Greater Are To Be Instolled With A Volve Operator 
Extension, Mueller Catalog No. A-26441. 

I ARIZONA WATER c o m m  I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

TYPICAL VERTICAL GATE VALVES 
DLL*HI mv U P W D N  MTf ce YW I 03.20.1986 I A 08.23.2006 I E-9-2-1 



I 

Backfill with ABC 4 
I to finished 

grade and 
compact to 100% 

Allvalves installed on pipe five feet and 

Y 

ARIZONA WATER c o w m  

I 
I 
I 

operator extension Mueller catalog 
N0.A-26441 The distance is measured 
&m- +ha +nn nf  +hn nnnrdkn nluI +n 

Valve Box & Cover Per E-9-4-1 

STANDARD SPECIFICATION 
CnR TYC INCTAI I A T l n N  n C  

r Eyebolt 
By-pass Gate Valve 
18' & 20" - 2"RWGV 
24" - 2.5" RWGV 
30" $ 36" - 3" RWGk 

12" x 12" Concrett 
Pier. Pour In Place 

Allconcrete slabs to be class "C". which is defined as concrete 
whose minimum compressive strength at  14 days reaches 
1600psiand at  28  days reaches 2OOOpsi. per MAG Section 725. 
Table 725-1. Slabs to be formed and poured prior to valve 
installation. 

I 

P 
5'-6" (18-24") I 

6'-6" (30"-36") 2'-0" (18"-24") 1 

------ ------- 
Concrete Slab, Typ. Mueller Resilient Wedge Gate Valve 

With By-Pass Assembly Catalog No. 
A-2361-20. The Bonnet and Stuffing 

Nuts/Bolts 
Backfill with ABC to finished Box ShdlHove 304 Stainless Steel 
grade 'and compact to 100% 

,12" ABC 
Compactec 
To 100% 

I.",,, .,Is ."* ". ... " "*". "....Y ..I. ." , m ".. ..Ib.I.YI-L-I.V..". 

I INSTALLATION OF BEVEL GEARED HORIZONTAL GATE VALVES final grade. 

WITH BY-PASS FOR 1 8  AND LARGER VALVES 
m B r  IRIOVB)N D*tE 

CB I 12.07.2004 I A E-9-2-2 



Valve Box & Cover Per E-9-4-1 

/ 

Allvalves installed on pipe five feet and ARIZONA WATER C O ~ M Y  
greater ore to be installed with a valve 

Backfill with ABC 
to  finished 
grade and 
compact to 100% 

N0.A-26441 The distance is measured 

final grade. 
from the top of the operating nut to 

,-Eyebolt 

STANDARD SPEC I Fl CAT1 ON 

INSTALLATION OF BEVEL GEARED HORIZONTAL GATE VALVES 

FOR THE INSTALLATION OF 

WITHOUT A BY-PASS FOR 1 8  AND LARGER VALVES 
DhWn wPnovEow -le 

CB I 12.07.2004) A 5.13.2005 I E-9-2-3 

? 
;r 

12" ABC 
Compacted 
To 100% 

Allconcrete slabs to be class "C", which is defined as concrete 
whose minimum compressive strength at 14 days reaches 
1600psiand at  28 days reaches 2OOOpsi. per MAG Section 725. 
Table 725-1. Slabs to be formed and poured prior to valve 
installotion. 

r----------------- 
3'-6" (18"-24") 
4'-6" (30"-36") 

--- 
Mueller Resilient Wedge Gate Valve 
Assembly Catalog No. A-2361-20. 
The Bonnet and Stuffing Box Shall 

Backfill with &C to finished Have 304 Stainless Steel Nuts/Bolts 
grade and compact to 100% 



304 Stoinlsss Steel 

Thrust Bkckh9 Per 
Standard Specfficotbn 

Uldistubed Soil 

m 

ARIZONA WATER corn- 

Uuetly Flonge x U.J. Redent Wedgo 
Toppmg Vobe */Epoxy Coothg. 

T-2361-l6 (14" - 3 6 )  1 

- 

STANDARD SPECIFICATION 

TYPICAL TAPPING SLEEVE AND VALVE 

FOR THE INSTALLATION OF 

bPPRomow MlE I 0330.1986 I n08.23.2006 I E - 9 - 5 1  
DUWW ca YW 

NOTE: 

1. &I flanges. bolts, and nuts shdl 
be kept free of concrete. 

2. Ai p e s s u e  test the t e 9  sleeve 
before the five top is mode. 

3. polywap oa new fltt'ngs 

P 

+ p r o v e d  Vendors: 

Y d r .  Cotdo9 No. H304.304 Stohless Steel 

JW, Uodel432. 304 Stoinless Steel 

Romoc, 'SST'. 304 Sloinless Steel 

Cascade, 'CST-EX', 304 Stoirlass Steel 

Tybr 5624 Cost Iron Adjustobb 
Vdve Box h d  Cover Per E-9-4-1. 

\-Precast Concrete Vdve 
Pressure Tfaoted Bowd Roted for 
Permanent Wood fourdotion t.60 
bs. of presyvotive per cu.ft.1 Blocks. Typicd 



Concrete To Be 
1" Above fiidGrode Valve Box 81 Cover 

6 Thick, 3 0  h a t e r  8" Cost Iron "k Frame 8 Thick, 30" m t w  

worked "WATER 

Gote Vdve, Typicd 

ARIZONA WATER COMPANY 

NON-VFHlCUl V& VF ROX 

8" Cost Iron "k' Cram0 
Vdve Box c cover 
Marked "WATER" 

hpholtic Pavement 

/ 

D i e t e r  

.Tyler/Union 564-A 
Cost Iron Valve Box. 
e o t t m  only 156" LI 

NCRFTE V k  V m  
For keos  Subject To Vshiculor Troffic 

NOTF: 

1. The Vdve Box ShdBe &+tad To 
FMshed Groda Prior To pkcinp Of 
lGphcJt And/or Concrete. 

2. For Non-Traffic kea Use Tyler/Union 
562-4 Two-Piice, 6855 Series Or 
Equ'vaknt Adjustobk Cost kon Vdve 
OOx h cover. Vdves 4" To 12" 

For Troffic kew, Ute Tyler/Won 564-A 
Bottom kct ion Only With h 8 Cost Iron 
"A" C r w  With Cover. Vdvss 4" To 12" 

3. AUVoJves lnstded Five Feet (5') Deep 
h d  Greoter k e  TO Be I n s t d d  With A 
Vdve Operotor Extension. Cotolog 
No. A-26441 And SMHove A Debris Cop 

4. Use Minimum Cbss 'C' Concrete which 
is Wined 01 concrete whose m ' n h  
compressbe strenqth ot l4 doys rhachcs 
1600pdond ol 28 Qoyr reocher 2000pZi. 
per M& SectiOr, 725. T a b h  725-1. - 

For keos  Slibiect To Vehicular Troffic 
' 

TYPICAL VALVE SUBJECT TO NON-VEHICULAR 
AND VEHICULAR TRAFFIC 

Dlumsv -sv M E  
CB MW I 0390.1986 In 814.2006 I E-9-4-1 



Class 'C' Concrete, Typ. 

Redred For Tee 
Bearing Area 7 

)-Bearing ~r 

Bearing 
A r e a 7  

Bearing Areas 

'p c 

D.I.P. 

L45*MJ €1. Typ. 

eas 

Undisturbed Soil- M 

uucwe iron 

LBeorinq Area 
CROSS S E C M  

yp L 

defined 01 concra6 whose m i n i m ~ ~  compressive 
strength ot I4 days reocher 1600pdond at 28 days 
reocher 2000psi. per Y& kction 725. Tobb 725-1. 

wrtn with minimum bewin9 we0 os 
2. Thrust Mocks y e -  to b- on mdistubed 

.. ... 
shown. If not undistwbed &os rrll 

K SCHEDULE 
be increased as requirrd. 

3.~ioce the pressur treated form THRUST BLOC 
board in front of dpkros before 
pouring thrust blocks. 

4.Form olnon-bearin9 ore01 to prevent 
m y  concrete. from entering m y  i0;mt. 

5. k flanges. bolts and nuts sholbe 
kept free of concrete. 

6. Center the bearing ore0 on the p i p  
centwho m d  force line. 

7.b- fittings to be mapped with 
polyethybne pipe wrap prior to thrust 
block kntaRotbn. (where opplic&) 



NOTES 

1. Bars In Conc. Thrust Block To Be 
Coated w/ 2 Coats CoalTar Epoxy 
or by Other bproved Method. 

2.6ors To Hove 90' Hook 0 Their 
Ends, As Per Table Below. 

6" 

8" 

12" 
16" 

I I 

~~~ 

06 6" 3 ' X 3 ' X 3 '  

.6 9" 4'xJ'x4' 

08 9 '  5'X4'XS 

-9 12" 7'XWX7' 

= Min. Block Mh. Bar "A" Dimension Dimension 
(Hook) I ( WxHxL 1 I Size I Pipe Size I 

D.I.P. Typ. A- 45' EH.MJ 

Backfill w/ Granular 
Materid 

I -  %. Class "8" concrete, which is defined 
OS concrete whose minimum compressive 
strength at l4 days 
at 28 davs reaches 

Epoxy Coated Rebar, Typ. 

&Pipe ond Fittings to be Polywrapped 

reoches 2OOOpsi and 
25o(hX6i. Der MAG . .  . 

Section f25, ToMe 725-1. I St&dard Spec. E-9-5-1 - 
1 I ARIZONA WATER COMPANY 

~ ~~ ~ 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

THRUST BLOCK FOR VERTICAL BENDS 
-I*. WlE 

JPK MJW 7-5-96 A 01.16.2007 E.9-5-2 DUWR 



W 

rY 
2 I- 

m 

F a z 
3 





Mwkr Super Centwbn 250 

Unbr1wb.d soil 

Pow Comrele &so 
FulWidth Of Trench 
Aft- Hydrant Is Set w/ 
Mhimum Cbsa'c' 
Concrete 

tJn6stwb.d Sd 

Uds1wb.d Soil 

NOTE: PIIFlanges. Bolts. Nuts 

ARIZONA WATER conmaivy and Drain Holes ShollBe Kept 
Free Of Concrete 



NOTE: AIFlmgos. Bolts. Nuls 

ARIZONA WATER COMPANY 
And Drain Holes Shdh Kept 
Frae Of Concrete. 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

- 

TYPICAL PARALLEL FIRE HYDRANT 
m w  -.I Ml& 

JW YW I 0330.1986 IA 08343006~ L.9.7-I 



7 No.4 Meter Box With Lid 

2. 

3. 

Tyler 562-A Valve Box & Cover 
w/Notch To Fit Flush Over Valve 

2' EIrorr Mppk - Longlh To fit c i i  Condtionr 

2- &om 90' Elbow, P S T  

Concrete Thrust Blocking 
Per E-9-5-1 

4. 

5. 

6. 

7. 

I 0 I FITTINGS SC HFOUl E I 

Uudlr ooublr Strap Bronco Ssrvko Sodd. - BR2B 

U.J-plU0 - WQgdug Rntrohlr  May Bo R&.d 

2" Straight Coroplp CC x fP H-1MBl 

2" Coppor Pip0 

2" WJO- 300 B d k b  Vdvo 8-20285 FP x FP W 
Wrench kl b l o r  B 1. 2" - ban Sararr 

8. 

9. 

~ ~ 

2" Slrdghl Cow CC x MP H-6428 

2 " s Q u O r O  Hood pko.MP 

[ ARIZONA WATER COMPANY 1 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

2" BLOWOFF ASSEMBLY 
UPROVEDW M7€ 

CB MW I 0330.1986 I A 0321.2006~ E-9-8-1 
Dumn 



Ail Copper Pipe Which Comes Into Contoct 
With Concrete ShallBe Wrapped in 20 Mil 
Scotch Wrap 

NOTE: The Horizontal and Vertical 
kignrnent Of The Co per Line Will 
Vary kcording To the Project Conditions 

Min;mUm Depth Per kiZQn0 Water 
Company Standard Specifications 

FlTTl Trench Grade--/ 

GENF RAI. NOTFS: 
I- I~CIOIIW e-zmoa TOPW x CO~~.EOICO~P stop 1. The vdve shallbe hstdled ot high pohts and on long 

runs to vent the accumlation of dr with the line under .. 
presswe- see the construction pkns for specific locotiam. 

foces of r tdders sledand BUNA-N rubber. 
2. The valve shdlhove o )G " orifice with vdve sealing 4. 1- w- e - 2 ~ 2 8  P x comp. e m w p  st00 

5. C r k p h  1" kr Releou Vdve. W8d &lO 
3. The vdve sharbe Crkph moddbRI0 for 6" ond lager i 

4. Crispin model&@ vdve constructhi conrirts of o 1" lPST 7. No.,6 Wire 4(esh s ~ r * ~  (Non-Corrodible) 
inlet & Vz" PST outlet. cost iron body ond top flange 

I 
5. The oir releore assembly shdbe tocoted out of the poth of 

traffic but within right-of-way or eoment.  

I ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

TYPICAL AIR RELEASE VALVE 

MW I Mm 03.20.1997 I A08.24.2006) E-9-8-2 
-.I 

CB 
m 4 W N  



Allcopper Pipe Which Comes Into Contact 
With Concrete ShallBe Wrapped In 20 Mil 
Scotch Wrap 

NOTE: The Horizontal and Verticd 
kignment Of The Co per Line Wid 
Vory According To the Project Conditions 

7. 

8. 

9. 

10. 

Trench Grade -/ 

1 

2 

2 

Wiin P Ah Releore Volva IYod.rARI0 

v$* Bross Street €bow 

!/.$ Galvanized Pipe - Length as req'd 

!/.$' Galvanized 90' Ell 2 

GFNFRAI , NOTFS: 
1. The volve shdlbe instoled ot high points 
and on long runs to vent the accumrrlotion 
of air 6 t h  the lino under presswe- see the 
construction pbns for specific locations. 

with vdve s e o w  facer of stohbss steel 
ond -A-N rubber. 
3. The vdve shdbe Crispin modelbR10 

for 6" and larger wot r  m&s. 
4. Crispin modelM10 vdve construction 

consists of a 1" PST h t  C Y2'' PST 
outbt, cost i o n  body and top flange with 
stainless steel floot ond trim. 

5. Tho ob rdoase ossombly sholbe locoted 
out of the 00th of troffk but within the 

2. The vdve shdlhove o % " orifice 

~ right-of-way or easement.. 

1. &der me Bronze Service Saddle - OOUM. Sir- f 

2. 1" h d e r  8-26008 T o o r  x COM. BdCorn Ston 1 

1" Type u<'Copger w / W  Spkes - fi.ld Fit 

3" PVC Pipe w/ Cop (Loose Fit) 

?' x 4" Brass Nipple w/90*Elbow 

~ 

I 11. I Number 1 Meter BOX 

I 13. I No.% Wire Mesh Sereem (Non-CorrodibIe) I l l  

I 14. I 4" Thick Cwre te  Pod - Clors 'C'Concrete I I - - I  
I I 

1 umdshack, Model S- , v able rom BPDI, hc. 
'5 I &doble h Leaf :e: $r%sr:Tan 

I ARIZONA WATER c o " ~  1 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

I AIR RELEASE VALVE FOR THE NORTHERN REGION 

CB -mr MW I lyre 0330.1997) A08.24.20061 E-9-8-3 -I* 



1" Boll Angle Meter Volve 
FlPxMN 6-24265-1 W/O Saddle 

Mueller H-10889 Meter Bushing 
Two Req'd (Only for 314" Meter) 

No.2 Meter Box With Lid 

For The Following Divisions Add A 
Meter Box For Frost Protection: 

Minimum depth of the meter for: 
Mueler BR2B Series Bronze 

IPS1 Or Toper Thr 

Pinewood 24" 
Lokeside 36" 

3 6  
Pipe Depth Per 

€43-1-2, Item 3. Overgoord 

The distance is meosured 
from the top of the meter 
box to the top of the meter. 1" Mueller 8-25028 

IPST x Compression 
Bo# Corporotion Stop 

1" Mueller 8-25008 
Toper x Compression 
8011 Corporation Stop 

ARIZONA WATER C O M P ~  



# 

For The Following Oivisions Add A 
Meter Box For Frost Protection: 

Minimum depth of the meter for: 
See note for the ':.< 

Sedono 24" Two Req'd Per Meter minimum depth \ 
requir ements for 
frost protection 

Pinewood 24" 
Lokeside 36" 
Overgoord 36" 

The distance is measured from the top 
of the meter box to the top of the meter. 

No.2 Meter Box With Lid 

Mueller H-10889 Meter Bushing ' 

- <  

1" Bollhgle Meter Volve 
E-24265-1 FlPxMTR 

Mueller BRPB Series Bronze 
Service Saddle - Double Strop 
IPST Or Toper Thread 

r eplocemen t 1 
1"x 1"x 13.5" Straight U-Bronc1 
Mueller H-15364 
MIP Inlet x MIP Outlet 

1" Bross 90' Street Ell 
Pipe Depth Per 

-1" Ty e 'K' Copper Tubing 
(NO pplices) 

$ADDIF TAP TO CA.PVC, 
OR DI PIPE 

NOTE: The minimum distonce between 
service tops on rnohs other than ductile 
iron is 12" 

1" Mueller E-25028 
IPST x Compression 
Boll Corporation Stop 

OR 

1" Mudler E-25008 
Toper x Compression 
Boll Corporotion Stop 

NOTE: 
Only the meter is supplied by 
Arizono Woter ComDonv 

I ARIZONA WATER COMPANY ~~~ -1 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

DOUBLE SERVICE CONNECTION FOR 3/4' METERS I 
WNwln -m MIF' 

cco M.W. 3-20-86 I A 08.25.2006 I E-0-10-1 



2" M i n . 1  

ARIZONA WATER COMPANY 

For The Following Divisions Add A 
Meter Box For Frost Protection: 

Minimum depth of the meter for: 

Sedona 24" 
Pinewood 24" 
Lakeside 36" 
Overgaard 36" 

The distance is measured from the top 
of the meter box to the top of the meter. 

No.2 Meter Box With Lid 

~-~~~~~ 

Service Saddle 
IPS1 Or Taper T 0-25172 CCx 

1"x 1"x 13.5' Straight U-Bronct 
Mueller H-15364 
MIP Inlet x MIP Outlet 

1" Brass 90. Street Ell 

2" Mueller 8-25028 
IPST x Compression 
Ball Corporation Stop 

Pipe Depth Per OR 
E-8-1-2. Item 3. 

2" Mueller 8-25008 
Toper x Compression 
Ball Corporation Stop 

SADDI E TAP TO C A . P V L  
OR DIPlPE 

4 NOTE: The minimum distance between 
service tops on mains other than ductile 
iron is 12" 

Mueller 47164 
Brass Bushing 
2" MIP x 1" FIP 



7 Vdve Box k Cover per E-9-4-1 

No.4 Meter Box With Lid 
(2 Required) 

Sensus 2" Compound Meter 

Mueller 2" Meter Yoke 
Horizon tal lnle t /Ou tle t 
8-2423-99000 c' 
FIP x FIP +I \ \  

L S o l i d  Cap Block \ \ \ L 2 "  Type 'K'Copper Tubing 

Mueler 2" Stroight 
Couplinq. H-15428 
cc x MIP 

2" Mueller 300 BallCurb Volve 

Wrench Nut Adopter 8-20299 SA001 E 
8-25122 W /  2" Bross Squore 

TAP CONNECTION 
\ Mueller BR2B Series Bronze 

Service Saddle - Double Strap 
TO DU CTlLE IRON PIPE 

NOTE: The minimum distonce between IPST Threod 
service tops on mains other thon ductile 
iron is 12" 

w NOTE: THE LENGTH OF SERVICE IS LIMITED T O  
COMMERICIALLY AVAILABLE ROLLS, TYPICALLY 
60 FEET Only the meter is supplied by 

Arizona Water Company 
~~ 

ARIZONA WATER COMPANY 1 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

TYPICAL 2" SERVICE CONNECTIONS 
Dlumn -0 8v MTE 

JW M.W. 3/20/86 I A 08.29.2006 I E-9-11-1 



No. FITTINGS SCHEDULE 

r i' W/Volve Box 

I 1. I 6" D.I.P. I 
2. 

3. 
4. 
5. 

6. 2" Test Port 

7. 3" Compound Meter 

8. 3" F.C.A. 
9. 3"x2'-0" D.I. SDOO~ flno x De 

6" G.V.B.&C. mj x flng 

6"x4" Reducer flng x m j  

4"x3'-01' D.I.P. Spool flng x pe 

4" x 3" Reducer flng 

~~ 

10.1 3" Cote Volve flng 
11.1 3"x2" Flq Tee w/ 2" Companion Flonae 

I 12.1 3"x4'-0" D.I. Spool flna x pe I 
I I 13.1 6"x2" Topping Soddle 

I I 14.1 2" Copper Pipe 
15. 2" Mueller 825122 BollVolve wlB20299 Nut 

16. 2" Locking Boll Volve (normolly closed) 
17. 2" Mueller H-15526 90" EllCC x CC - 

I I -  
- I 

18.1 4" Megolug 
19.1 3" Slip-On Weldinq Flonqe 

I 201 24"x24"x8" Conc. Thrust Block P.I.P. I 
I 21.1 575-LA Conc. Voult I 

NOTE: 

1. Use Rowley pipe supports or equivalent 
os needed (See detoil below). 

2. Pipe support locotions to  be determined 
by field personnel. 

3. Allcopper pipe that comes in contact with 
concrete to  be wropped w / l O - 2 0  Mil. 
Scotchwrop corrosion protection tope. 

4. Allmechonicol joint fittings ore to be 
megolugged. 

5. Use deflection fittings (45' Ells.) to 
achieve necessory depths 81 cover os 
shown on the standard specification for 
the installotion of o concrete vault 
(E-9-12 -5 1. 

f 9 

ARIZONA WATER COMPANY 
I 

I I  I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

3" COMPOUND METER 



' b  

No. 

1. 
2. 
3. 
4. 

5. 

---w 

Y/Volve Box 

FITTINGS SCHEDULE 

6" D.I.P. 
6" G.V.E.&C. mj x flng 

6"x4" Reducer flng x m j  

4"x3'-0" D.I.P. Spool flng x pe 

2" Test Port 

9. 

10. 
11. 

12. 
13. 
14. 
15. 

I 6.-T4" ComDound Meter I 

4" Gate Valve flng 

4"x4'-0" D.I.P. Spool flng x pe 
6"x2" Topping Soddle 

4"x2" Topping Soddle 

2" Copper Pipe 
2" BollVolve / Locking (Normolly Closed) 

2" Mueller 825122 BollVolve ~1820299 Nut 

I 7. 1 4" F.C.A. I 

17. 

18. 

I 8. I 4"x1'-0" D.I.P. Spool flna x pe I 

24"x24"x8" Conc. Thrust Block P.I.P. 

575-LA Conc. Vault - 

1 NOTE: 

1. Use Rowley pipe supports or equivolent 
os needed (See detoil below). 

2. Pipe support locations to be determined 
by field personnel. 

3. Allcopper pipe that comes in contact with 
concrete to  be wropped w/10-20 Mil. 
Scotchwrop corrosion protection tope. 

4. Allmechanical joint fittings ore to be 
megalugged. 

5. Use deflection fittings (45' Ells.) to 
ochieve necessory depths & cover OS 
shown on the stondord specificotion for 
the installation of a concrete voult 
(E - 9-12 - 5). 

I ARIZONA WATER COAUPANY I 
~ 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

4" COMPOUND METER 
ME 

10/5/1993 I A08.29.2006/ E-9-12-2 
#?mobsD B r  

MW 1 DIIW n cco I 



I 

9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 

'. v 

6"x 4'-0" D.I.P. Spool flng x pe 

6"xZ" Topping Soddle 
2" Copper Pipe 
2" BallVolve / Locking (Normally Closed) 

2" Mueller 825122 BallValve w/BZ0299 Nut 

6" Megalug 
24"~24"x0'  Conc. Thrust Block P.I.P. 
575-LA Conc. Voult 

---a 
V/Valve Box 

FITTINGS SCHEDULE 

6" G.V.E.&C. m i  

f-3. I 6"x 3'-0" D.I.P. S~oo l f lna  x De I 
I 4. I 2" Test Port I 
I 5. I 6" ComDound Meter I 
I 6. I 6" F.C.A. I 
I 7. I 6"x 1'-0" D.I.P. SDOO~ flna x De I 
I 8. I 6" Gote Valve flna I 

NOTE: 

1. Use Rowley pipe supports or equivolent 
os needed (See detail below). 

2. Pipe support locotions to be determined 
by field personnel. 

3. Atlcopper pipe that comes in contoct with 
concrete to be wropped w/10-20 Mil. 
Scotchwrop corrosion protection tape. 

4. Allmechanical joint fittings ore to be 
megalugqed. 

5. Use deflection fittings (45" Ells.) to  
achieve necessary depths 8t cover os 
shown on the standard specification for 
the installotion of a concrete voult 
(E-9- 12-5). 

I ARIZONA WATER COMPANY I 
STANDARD SPEC I F I CAT1 0 N 

FOR THE INSTACLATION OF 

6' COMPOUND METER 

I 10/5/1993 I A08.29.20061 E-9-12-3 
Dumw -DW. cco MW 



W/Valve Box 

ARIZONA WATER COMPANY 

STANDARD S P ECI FI CAT1 ON 
FOR THE INSTALLATION OF 

6 COMPOUND SERVICE 

8N - Size To Be determined By A.W.Co. 

NOTE: 
1. Use Rowley pipe supports or equivalent 

as needed (See detail below). 
2. Pipe support locations to be determined 

by field personnel. 
3. Allcopper pipe that comes in contact with 

concrete to be wrapped w / l O - 2 0  Mil. 
Scotchwrap corrosion protection tape. 

megolugged. 

achieve necessary depths & cover as 
shown on the standard specification for 
the installation of a concrete vault 
(E - 9-12 - 5 1. 

6. To change from a 6" service to a 4" 
service, change all listed 6" materials 
t o  4" materials. 

4. Allmechanical joint fittings are to be 

5. Use deflection fittings (45" Ells.) to 



Stondord Engineered 
Voult Cover 

Finished Grode 

12" x 4" Concrete 

Concrete Voult Bos 

2" Sized GrovdFill- PR F, 

CONCE TE V A U T  81 CO VFR SPFC I F C A T l o q  
Voult - Bose No. 575-BL 
Cover - Stondord Engineered Voult Cover 

.4874 Aluminum Diomond Plate Cover 

. 4874 Golvonized Steel Diamond Plate 

. Double Torsion Spring Assisted Doors W/ 

For Non-Troffic Looding Areas 
Or 

Cover W/ H-20 Traffic Looding 

Recessed Hasp & Safety Latches 

I NOTES 1 
1. TotolOepth Of Concrete Voult To Be A 

Moximum Of 3'-0" From Top Of Voult 
Cover To Top Of GrovelFill. 
Service Connections Larger Than 6" In 

Diometer WillConform To The Some 
Voult Pi Cover Specifications. Size Of 
Voult & Cover To Be Determined By 
AW.Co. Engineers. 

2. 

I 

I ARIZONA WATER COMPAAW I 
~~~ ~ _ _ _  ______ 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 



n 

3. 
4. 

5.  
6. 
7. 

8. 

9. 

I FITTINGS SCHEDULE I N0.l 

D.I.P. SpoolPiece Flg x Pe (IOxDio.) 

Meter Strainer 

Propeller Meter 

Flonged Coupling Adopter 

Megolug Glond (Thrust Anchor) 

Concrete Thrust Block P.I.P. 

Concrete Vault 

I I. I Ductile Iron Pipe I 
I 2. I Cote Valve M.J. I 

NOTE: 

1. Use Rowley pipe supports or equivolent 
os needed (See E-9-12-41. 

2. Pipe support locations to be determined 
by field personnel. 

3. AIISched. 40 Stl. pipe outside of voult to 
be wropped w/10-20 Mil. Scotchwrop 
corrosion protection tope. 

4. All rnechonicol joint fittings to are to be 
rnegolugged. 

5. Use deflection fittings (45' Ells.) to 
achieve necessory depths & cover os 
shown on the stondord specificotion for 
the installation of o concrete voult 
(E- 9- 12 - 5 ) .  

I ARIZONA WATER COMPANY 1 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

NON-POTABLE PROPELLER METER 

I E-9-Q-6 
M.K 

7-20-95 IA Dunrn 
JPK MW 



Existing Or New Ductile Iron 
Hersey ModelEDC 111 
Detector Check Valve 

opping Sleeve 81 Valve Per E-9-3-1 
r New MJ x Flanged Tee 

flonged x MJ Gote Volve 
w/Megalug Restraints 

J x fLG Adopter 

314" Copper Test Por 

314" Copper Test Port No.2 Meter Box w/Lid 
For Bypass Meter $ 
Test Ports. Note: 2 
Meter Boxes For The 

5/8" x 314" Angle Stop Sensus %"xy,** Northern Region 
Lockwing MN x FIP 
Mueller No. 681228 
(Locks In The Ope 518" x 3/4" Angle Chec 

Mueller No. 681230 

ndisturbed Soil 

\ 

DIUIym -.I wrc 
CB MW 10.16.1990 n03.09.2007 E-9-13-1 



m Y  The Byposs Woter Meter (Sensus) 
Is Supplied & Mantaned B kizono 
Water Company. DO NOT ZNCLOSE 

Resilient Seoted Gate Volve. 
Outside Screw & Yoke 
flgxFlq - By Customer 

flonqed Pipe Spoo 
Typicol- By Custo 

Finished Grade 

ARIZONA WATER COMPANY 

STANDARD SPECIFICATION Minimum Depth Of Cover Over 
6" & 8" Mains is 36 Inches. 
12" & Greoter is 48 Inches 
Unless Otherwise Specified 

FOR THE INSTALLATION OF 

3 THRU 1 0  REDUCED PRESSURE PRINCIPLE-DETECTOR 
I WlTH BYPASS METER ASSEMBLY (RPDA) FOR FIRELINE SERVICES 

~ 10-13-98 I Al-19-2000 I E-9.192 
u.o(*wcI M E  

CB M W  I Duw nv 



All Copper Pipe Which Comes Into Contact 
W i t h  Concrete Shall& Wrapped in 20 Mil 

~ ~~ 

4. 

5. 

6. 2" Bross Street Elbow 

2" Mueller 8-25028 IP x Comp. BdlCorp Stop 

2" Pressure Relief Volve Wotts 174A With A 
2" Met / 2" Outlet 30-150 psiW/ Bronze Bodv 

Scotch Wrap 

NOTE: The Horizontal And Vertical Alignment 
Of The Copper Line WillVory According To 
The Project Conditions 

Minimum Depth Per Arizona Water 
Compony Standard Specifications 

\Trench Grade 

NOTE: 

1. Pressure relief volves are typically located just 
down stream of a pressure reducing station or 
where system conditions might be subject to 
greater than allowable pressures. 

2. The relief valve assembly and vandalenclosure 
shall be located out of the roadwoy. but within 
the right-of-way or easement. 

FITTINGS SCHEDULE 101 _ _  
1. 

2. 2" Mueler 8-25008 Taper x Cornp. BoMCorp Stop 

I Mueller BRZB Bronze Service Saddle - Double Strop 

I 3. I 2" Type 'K'Copper WINO Splices - Field Fit I 

No.16 Wire Mesh Screen (Non-Corrodible) 

4" Thick Concrete Pod - Closs 'C'Concrete 

Vandal enclosure to be centered on the 

I ARIZONA WATER COMPANY 1 
0 

STANDARD SPEC1 Fl CAT1 ON 
FOR THE INSTAUATION OF 

TYPICAL PRESSURE RELIEF VALVE ASSEMBLY 
UmOvED w m n  cco MW 3/20/1986 A 08.29.200 

DIUYYlw 



Allcopper Pipe Which Comes Into Contoct 
With Concrete ShallBe Wrapped in 20 Mil 
Scotch Wrop 

Minimum Depth Per Arizona Water 
Company Stondord Specificotions 

2” AB Fill. Stop Just 
Below Relief Valve NOTE: The Horizontal h d  Vertical Afignrnent 

Of The Copper Line WillVory According To 
The Project Conditions 

Trench Grade 

1. Pressure relief volves are typically located just 
down streom of a pressure reducing station or 
where system conditions might be subject to 
greoter than ollowable pressures. 

2. The relief valve assembly and vondol enclosure 
sholl be located out of the roadway, but within 
the right-of-woy or easement. 

8. 

9. 

- ~~ ~ 

2” Brass Street Elbow 

No.16 Wire Mesh Screen (Non-Corrodible) 

10. 

”* 

I ARIZONA WATER COMPANY 

4“ Thick Concrete Pad - Class ‘C‘Concrete 

Guardshack, Model GS-1. v a  able rom BPDI, Inc. 
Avoilable In Leof Green t r  ;rser:Tan 

STANDARD SPEC1 FI CAT10 N 
FOR THE INSTALLATION OF 

PRESSURE RELIEF VALVE - NORTHERN REGION 
MlE I 312011986 I A08.29.20061 E-9-14-2 

-W 
-.I cco MW 



I NOTE: I 
1. Use Rowley pipe supports or equivalent os 

needed. (See E-9-12-41 
2.%e Support bcotions to be dolormined by 

1Wd personnel. 
3. Vodt-612 LA top section w/12" Dio. sunp 

hde. Cover-concrete slob top w/(4) 4'-0" 
x 2 ' - S  dwninum spring boded hinged style 
covers for non-troffic loading oreos. For QCQII 
*./low density traffic. cover is to be designed 
for H-20 traffic looding. 

4. MSched. 40 Stl. Pipe outside of voult to be 
wropped w/10-20 Mil. Scotchwrop corrosion 
protection tope. 

5. UM deflection fittings (45' Els.) to ochieve 
necessoTy depths L cover os shown on the 
standard specification for the instolotion of 
a concrete voult E-9-12-51. 

I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

PRESSURE REDUCING STATION 
-rf 

MW IMrn 11-16-88 IA 9-27-95 I E-9-15-1 
caw II 

JPK 



1. S p e c l f l c s  To Re Painted Deer-0 Pure White Fnamel: 
. .  

A, All Booster Pumps. 
6. All Electrical Motors And Gas Engines. 
C. Well Pump Discharge Heads. 
0. Electrical Panel. 

A. Well Shelter. 
2 Soecific Items To Be PqiOted Frost (h@ White Or Deer-0 Pure White FrlPmeL: 

To Re P W d  W m  
iscre tion) 

A. Cholla Green 
B. Forest Green 
C. Sonora Beige 
D. Red Rock 
E. Rock Brown 
F. Deer-0 Pure White 
G. Elkhorn Cactus 

I ARIZONA WATER c o m m  1 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

PAINT COLOR SELECTION 
M a r  #muouD8v MTE cco 3/20/1986 A 2/13/2001 E-g.l(i-1 



P R O F I L E  V lFW 

r - 
ARIZONA WATER COMPANY 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

STEEL WATER STORAGE TANK 

C -9.17- 1 



2" PROBE CONTROL r AIR RELIEF VALVE /- LEVEL CONTROL\ 

ARIZONA WATER COMPANY 

PRESSURE VALVE RELIEF ll"x15" 7 
SIGHT GLASS w /  

2" DRAJN 
CONNECTION 

FLANGED INLET/ 
OUTLET 

CONC. PA0 1 

1" CONTROL 
CONNECTION 
( 5  TYP.) 

iNLET/OIJTbET FND 

r11"x15" MANWAY 

COMPRESSOR 
AIR LINE 

1" CONTROL 
CONNECTION 
(5 TYP.) I I 

MANWAY END 

1. ALL HYDROPNEUMATIC TANKS SHALL BE DESIGNED & CONSTRUCTED IN ACCORDANCE WITH THE CURRENT 
REQUIREMENTS OF THE ASME CODE FOR UNFIRED PRESSURE VESSELS, SECTION VIII. DIVISION 1. 

2. FINISHED TANK SHALL BE DISINFECTED IN ACCORDANCE WITH ADEQ BULLETIN No. 8 BEFORE BEING 
PLACED INTO SERVICE. 

3. THE WELDED STEEL HYDROPNEUMATIC TANK WILL BE COATED AS PER AWWA SPECIFICATION DlO2 & 

4.THE FOLLOWING INFORMATION WILL BE INCLUDED WITH THE APPLICATION FOR APPROVAL TO CONSTRUCT. 

NSF STANDARD 61. 

1. Tank Locat ion 

2. Tank Length 

3. Tank Diameter 

4. Tank Capacity 

I 4 
STANDARD SPEC1 FI CATION 

FOR THE INSTALLATION OF 

HYDRO P NE UMATl C TANK 
MIL I 3-20-1986 I A 01.16.20071 E-9-18-1 

#DPmwwI*- 
JPK MW 

mwl n 



NOT 
CONVERTED 

T O  
CAD 

I ARIZONA WATER COMPANY I 
\ I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

WELL SHELTER I 
M5 I 03.20.1986 I A04.03.2001 I C+b= 1 -64 

CE 
-64 



ks Reloose Vdve Screened I/ 
No.16 Non-corrocEMe Wire Mesh 
C w k  Bose Of Punp With 

55 Gd. Turbine OilOrip Tank 

This No.16 Conc.Sufoce Non-corro&e To Wire With Yope Mesh /Jr Wotertight Silicone Seolont Seol To Provide 

Awoy From Punp A Min. Of Flush-out Pipe Screened o 
Dirchago Point 

3 

ARIZONA WATER COAQWVY 

Threodest Hose Bibb For 
Wotr  Samples / / / / I -  r P i t o t  Meter Top 

Fknged Coupting Adoptor 

-4 B a s  cont. To Exkt. Woter H& 

&,#RF?~&TED , ~ S l e e i W ~  

3" STL GRAVI 
FEED fut# 
3" WELD ON 
45. 8ENo TY 

A FRAM VALVE Box 
FLUSH W/SLM TYP. 
2 " P V C  PLUG \ 

%" SCO 40 PVC Air Line 
To Extend To The Top 
Of The Turbine Bod 
Assembly 

Steel Wen Coring 

2. System Pressure Q Woter Moin - 
3. Design G.P.M. - 
4. Pump Controlled By - 
5. WellDoes Not Lie Within The 100 Yeor Flood Ploin. 
6. WellDoes Not Lie Within 100 Feet Of A Septic Tonk. 
7. WellDoes Not Lie Within 50 Feet Of A Sewer Line. 
8. WellDoes Not Lie Within 100 Feet Of A Discharge Activity Which 

Requires An APP. 

3-20-86 A 9/15/04 E-9-20-1 
-8v W W b S D W  WEIL SLAB JW PLAN VIEW CONC. 



Ci Rdsose Volve Screened *.I 
No.% Non-corrodible Wire Mesh 

ARIZONA WATER COMPANY 

Flush-out Pipe Screened 0 
Dischwge Point 

vi' Cdvonired k Lime 
To Extend To The Top 
Of The Turbine Bowl 
Assembly 

Steal WOE Casinq 

1. Pump Setting - 
2 .  System Pressure Q Water Main - 
3. Design G.P.M. - 
4. Pump Controlled By - 
5. WellDoes Not Lie Within The 100 Yeor Flood Plain. 
6. WellDoes Not Lie Within 100 Feet Of A Septic Tank. 
7. WellDoes Not Lie Within 50 Feet Of A Sewer Line. 
8. WellDoes Not Lie Within 100 Feet Of  A Discharge Activity Which 

9. WellDoes Not Lie Within 100 Feet Of An Underground Storage Tank. 
10. WellDoes Not Lie Within 100 Feet Of A Hozordous Waste Focility. 
11. All Water Related Fittings Will Conform to N.S.F. Stondord 61. 
12.The WellIs Not Located Within 500 Feet O f  Surface Water. 
13.The Site WillBe Graded To Provide Adequate Droinoge Away 

Requires An APP. 

e.0" - TYPICAL WELL W/ SUBMERSIBLE TURBINE PUMP 
M E  iPk I-" U.W. 3-20-86 2-16-01 E-9-21-1 

DUIYN 



AllNew Purchases To Conform To The Following: 

ARIZONA WATER c o m m  

Column Pipe 

4" I.D. - 8 Threads Per Inch Tapered 74'' Per Foot Right Hand 
6" 1.0. - 8 
8" 1.0. - 8 
10" 1.D.- 8 
12" 1.D.- 8 
14" 1.0.- 8 ,I ,I 

I I ,  ,I I, I, I 1  I, 

I I I  I ,  I 

I ,  , I  , I  I, I ,  I O  , I  I, 

II I ,  I , II ,, I, ,I 

I, 0 ,  I, 

QilTube - Peerless Type 

11/2" 0.0. - 14 Threads Per Inch Right Hand 
2" O.D. - 12 , I  I I' 0 ,  I, 

2yz" 0.0. - 10 I 1  0 ,  I, I, * I  

3" O.D. - 10 I I ,  I ,  I 

31/2" O.D. - 10 , I  I, I, , I  I, 

4" 0.0. - 10 I, I, I' II ,I 

Line Shaft 

74 ' '  0.0. - 10 Threads Per Inch Left Hand 
1" O.D. - 14 

1-3/16" 0.0. - 10 
1-1/2" 0.0. - 10 I, I 1  

1-11/16" 0.0. - 10 ,I I, 0 ,  ! I  I, 

1-15/16" 0.0. - 10 I, I II 

2-3/16" 0.0. - 10 I 
I, I, I ,  I ,  

2-7/16" 0.0. - 8 I ,  

I I, I, I, 

,I ,I I, *I I, 

I 1  I 

0 ,  I t  



3" x 2" REDUCER. IPT 

3' FRE HYM1ANT METER WlSHUTOFF VMVE AWWA APPROVED 2" REOUCED PRESSURE BACKFLOW PREVENTER ASSEMBLY 
3" X 2" = m R * p T \ \  \ijEBER SWPLEO SEALS1 WTH WOW & CtfL(LORM RESlSTANT K A T S  AM SLCONE 

2" W L L E R  300 BALL STRWHT VAL% 
OUMTER TURN CHECK WlLOCK WING 

-PRESSURE TESTING AND 
CKORNATION VILVE 8' 

W N  SUE I 2" REOUCWC FLANCE 

\ 

L S T L W l E S S  STEEL TIPPWG SIOOLE 
PER E-9-3-1 

T W S T  BLOCKWG PER E-9-5-1 

I ARIZONA WATER COMPANY 1 

2" ELL 

L F l N M  INSPECTION AN0 CONNECTION TO RE WITNESSED BY AN ARIZONA 

2. REDUCING FLINCES TO BE PROPERLY RESTR&NEO. 
3. WSTCLL JUWER T I P  FOR TEMPORMY METER OOWNSTRECM OF TnE 

4. JWPER ASSEMBLY MUST BE A W W U V  OF u)" MOVE F lNYED C R m .  
5. BACKFLOW ASSEMBLY REQUIRES CERTIFICATION. 
6.ASSEW.Y NOT TO BE REMOVE0 AM SPOOL PECE INSTALLED FOR F H M  

WATER CoLpbNY REPRESENTATIVE. 

REOUCING FLANCE FOR PRESSURE AND EACTEE TESlrn;. 

CONNECTION UNTIL ALL TESTtNC,BACTERW CLELRANCE AND FINAL 
MPECTIONS HAVE BEEN OBTMEO. 

7 . k L  M W  PPlNC SHALL BE PROPERLY RESTR&NED. 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

HOT TAP & JUMPER METER CONNECTION ~ . - . . . . . -. - - . . . . -. . . . . - . -. . - - . . . - - . . - . . 
I 



Two Spacers Within 2 ft. 
O f  Each End Of Casing (typ.) 

Steel Casing Pipe A r 
\ 

PSI Model C Rubber End Seal 
W i t h  Stainless Steel Bands \ Carrier Pipe with Field-Lock Gaskets 

C R O S S  S E C  T I 0  N 
The casing spacers sholl be the PSI Ranger II Cosing Spacers as 
manufactured by Pipeline Seal and Insulator. Inc.. Houston, Texas. 

S F C  T I 0  N C U T  
End Seals 
After insertion of the carrier pipe into the casing. the ends of the casing shallbe closed by 
installing 118" thick synthetic rubber end seals equal to the PSI Model "C" end seal as manufactured 
by Pipeline Seal and Insulator. Inc., Houston, Texas. 

NOTE: The Carrier Pipe Shall Be Polywrapped 
Prior To The Skid Installation b 
Insertion Into The Carrier Casing For 
Divisions Requiring Polywrapped Pipe. 

OD Push On I OD M.J.BELL Joint Bell 

28.16 24" - 31.58 I 
35.40" 30" - 39.12" 

I 36" - 41.84" I 36" - 46.00" I 
I 48" - 55.94" I 48" - 60.00" I 

*Thickness Of Skid To Extend A Minimum of 
'/2" Above The O.D. Of The Pipe Bellor Gland. 

I ARIZONA WATER CO~MPANY 1 
STANDARD SPEC1 FlCATlON 

FOR THE INSTALLATION OF 

TYPICAL WATER LINE ENCASEMENT 

I 312011996 I A 09.27.2006 I E-9-24-1 
IIIyu(N WmmWN 

CB 



B 



Chain Link Fabric Line Post 

Tension Bar 

Corner Post 

I1 1'1 4 U I  "'I 11 I1 g 
1-718" 0.0. 1.74 Ibs. P1L.F. 

2-7/8" 0.0. 4.64 Ibs. P1L.F. 

2-7/8" O.D. 4.64 Ibs. P/L.F. 

2-718'' 0.0. 4.64 Ibs. P1L.F. 

1-5/8" O.D. 4.64 bs. P1L.F. 

9 Go. 2" Mesh Colv. Before Weave 

Borb/Knuckle 

Pressed Steel 

2-112 C o J 2  Point 

1 Piece/45* Arm 

9 Co./Golv. 

6"x24" In Concrete 

8"x30" In Concrete 

ASTM A-256 

ASTM A-256 

ASTM A-256 

ASTM A-256 

ASTM A-256 

1 I ARIZONA WATER c o m m  

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

CHAIN LINK FENCE 
Duvmm -pP mm 

cco MW 7/7/1992 I n  2/9/2001 I E=9-2&1 



NOTES 

PIPE SIZE 
8" 

10" 

12" 

1. Minimum 2 Supports Per 
Joint Of Pipe. 

A B 

8" 15" 
9" 17" 

10" 19" 

2. AIlBolts ShallHave A Lock 
Washer Under The Nut. 

3. All Nuts Shall Be Stainless 
Steel Series 304. 

v'/4" 
S E C T I O N  X - X  

I/eiixlgi Stainless Steel S 
Series 304 

4"x4" W.F. Light Beam w" Flq. -$(6" Web 

trap, 

1 \Straps To Be Welded To Threaded 
Stainless Steel Bolts. Series 304 

XJ 
B 

Conc. Bridge Structure 1 

S U S P E N S I O N  D E T A I L  

I ARIZONA WATER cow- I 
STANDARD SPECIFJCATION 

FOR THE INSTALLATION OF 

SIDE HUNG WATER LINE SUSPENSION 



7 Existing Grade 

- 
ARIZONA WATER COWANY 

3" Terra Tape, Imprinted 
'ARIZONA WATER Co.' 

014 AWG Solid 
Copper Locator Wire 

TYPICAL WATER TRENCH DETAIL 

Size Pipe Per Plans 014 AWG Solid Copper Direct-Bury Locator Wire 

Polyethylene Encasement per DIPRA 
Method 'A' - Wet Trench Conditions 

TYPICAL PROFILE VIEW 

\-lo MilVinylTape - Typ. 

WIRE GENERAL NOTES: 
1. All pipe shallhave 014 AWG Solid Copper 

Direct-Bury Locator Wire Instolled Directly To 
The Polywrop At 45' From The Vertical Center 
Of The Pipe and ShallBe Attached Using 10 
Mil Vinyl Tape. 

Of Each Valve Box and Be Capable of Extending 
12" Above the Top Of  The Box In Such A Manner 
So As Not To Interfere With Valve Operation. 

2. The Locating Wire Shall Terminate At the Top 

TAPE GENERAL NOTES: 
1. Use Terra Tape 3" Morking Tape As Manufactured 

2. The Tape Is Blue & Imprinted 'ARIZONA WATER Co.' 
3. INSTALLATION: The Pipe Warning Tape Shall Be 

By Reef Industries Inc. Of Houston, Texas (1-800-231-2417) 

Instolled Over All Water Mains And Shall Be Buried 2 4  
Inches Below The Surface Over The Center Of The Pipe. 
A) The Backfill ShallBe Sufficiently Leveled So That The 
Tope 1s Installed On A Flat Surface. 
B) The Tape ShallBe Centered In The Trench With The 
Printed Side Up. 
C)  Care ShallBe Exercised To Avoid Movement Of The 
Tape While The Remaining Backfillls Moved Into The Trench. 

STANDARD SPEC I F I CAT1 0 N 

PIPE WARNING TAPE AND LOCATOR WIRE 

FOR THE INSTALLATION OF 

mwn -m MlC 
CB 03.24.1997 I A09.27.2006) E-9-28-1 



7 8" Thick, 30" Diomeler 
Concrete 7 8" Cost Iron "A" Frame 

Vdve Box & Cover 
Morked "WATER" 

ARIZONA WATER colldp~~y 

-14 AWC Solid Copper 

J 
Polyethylene Encasement Per DIPRA / 

\ I 
I 

on 
Vdve Riser - Bottom 

Min. 10 Mil Vinyl Tope - 

Only 

'7 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

I LOCATOR WIRE TERMINATION 
DULUW m r  DlTe 

CB 09.27.2006 A E-9-28-2 



Kupferle Foundr Company 
Eclipse W 3 W C  &mplinq Station 
For the Nor them Region, use 
Eclipse *88 

Kupfede Foundry, St. LOUIS, MO 83102. 

Locking Aluminum Housing In 
Desert Ton  or Forest Green 

ARIZONA WATER COMPAWY 

Clean 1" Stones 1. 
1" CC x F V  
1/4 Bend 

3" Thick Concrete Slab 

f 

1" Bross Pipe 
(Length according 
to  Depth of Bury) 

Valve Box & Cover. sired appropriately 
and Installed per E-9-4-1 /- 

1" Type 'K' Copper Tubing 
(NO Splices) (I r 

Mueller BRZB Series Bronze 
Service Saddle - OouMe Strap 
IPST Or Taper Thread 7 

/ J l  
1" Mueller 8-25028 
IPST x Compression 
Ball Corporation Stop 

OR 

1" Mueller 8-25008 
Taper x Compression 
Ball Corporotion Stop 

1" Mueler 300 BdlCurb 
Valve 8-25209 CC x CC 
& 820299 2" Brass Square 
Nut Wrench Adapter 

sampling Stations shall be 'bury, with a I' MIP Inlet, 
and a I" FIP dicrcharge. A 114' bentnose samplbrg 
bibb shdl be located before the discharge. 

AU stations shd be enckwd In a lockable, nonremovable, 
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ENGINEERING SERVICES 

Configuration, RTU Application Software (Globe Miami): $9,600 
I'he System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Globe Miami): $8,850 
. Test communications between RTUs 
Test and Debug as needed 
Obtain signoff and acceptance 

Configuration, RTU Application Software (Lakeside): $4,800 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Lakeside): $4,065 
. Test communications between RTUs 
. Test and Debug as needed 
* Obtain signoff and acceptance 

Configuration, RTU Application Software (Heber): $4,800 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Heber): $4,665 
. Test communications between RTUs 
. Test and Debug as needed 
- Obtain signoff and acceptance 

I Configuration, RTU Application Software (Superior): $4,800 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Superior): $2,900 
* Test communications between RTUs 
1 Test and Debug as needed 
. Obtain signoff and acceptance 

Configuration, RTU Application Software (Sedona): $9,60Q 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Sedona): $6,275 

I - 

- 

. Test communications between RTUs 

. Test and Debug as needed 
Obtain signoff and acceptance 

Configuration, RTU Application Software (Bisbee): $9,600 
The System Engineer will configure the RTU application according to'the system requirements. 

Integration, On-site at Customer Location (Bisbee): $4,665 
* Test communications between RTUs 
* Test and Debug as needed 
. Obtain signoff and acceptance 

Configuration, RTU Application Software (Casa Grande): $9,600 
The System Engineer will configure the RTU application according to the system requirements. 
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0001 VI18 ADD: 4 A 0  MODULE 
................................................................................................... $ 495.00 ........................... $ 495.00 

................................................................................................... $ 310.00 ........................... $ 310.00 

................................................................................................... $ 140.00 ........................... $ 140.00 

................................................................................................... $ 255.00 ........................... $ 255.00 

................................................................................................... $ 650.00 ........................... $ 650.00 

................................................................................................... $ 255.00 ........................... $ 255.00 

0001 V261 ADD: AC PS 85-264 V WITH BAlTERY CHARGER 

3001 VI14 ADD: 6.5 AH BACKUP BATTERY 

0001 

0001 GD3572-16DO 16 DO I/O Interface Kit 

0001 GD3572-4A0 4 A 0  I10 Interface Kit 

GD3572-16DVFET ................................................. 16 DI/DO FET I/O Interface Kit (16DI) 

Sedona: $22,890.00 
Note: Rancho Rojo Well, Sedona Golf Course Resort Tank, Sedona Golf Course Resort Well were previously quoted 
under a different project 

QTY PartNo Description Unit Price Extended 
0010 GD5188 
#7, Harmony High Park Tank, Valley Vista # I  3, Rimrock Well #2, Montezuma Haven Well #3, Montezuma Hills Tank, Rim 
Well #I,  Harmony Well) 

0010 FRN5907 
Park Tank, Valley Vista # I  3, Rimrock Well #2, Montezuma Haven Well #3, Montezuma Hills Tank, Rim Well #I, Harmony 
Well) 

................................................................................................... $ 180.00 $ 1,800.00 
0001 GD2421 Electrical Install 

Lo Power Replacement Radio Kits (Southwest Center Well #8, Rainbow Well #6, Williams Well 

................................................................................................... $ 450.00 $ 4,500.00 
DPSK BOARD (Southwest Center Well #8, Rainbow Well ##6, Williams Well #7, Harmony High 

........................ 

........................ 

................................................................................................ $ 5,655.00 ........................ $ 5,655.00 

' 0001 F7563 ACE3600 WITH CDM750 136-1 74 MHZ (Office) 
................................................................................................ $ 1,850.00 ........................ $ 1,850.00 

..................................................................................................... $ 70.00 ............................. $ 70.00 

................................................................................................... $ 300.00 ........................... $ 300.00 

..................................................................................................... $ 40.00 ............................. $ 40.00 

................................................................................................... $ 250.00 ........................... $ 250.00 

................................................................................................... $ 495.00 ........................... $ 495.00 

0001 VI03 ADD: 3 I/O SLOTS FRAME 

0001 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

0001 V224 ADD: HOUSING TAMPER SWITCH 

0001 v480 ADD: 16 DO / DI FET I 

0001 VI18 ADD: 4 A 0  MODULE 

- 

0001 V261 ADD: AC PS 85-264 V WITH BATTERY CHARGER 
................................................................................................... $ 310.00 $ 310.00 

................................................................................................... $ 140.00 $ 140.00 

................................................................................................... $ 255.00 ........................... $ 255.00 

........................... 
0001 VI14 ADD: 6.5 AH BACKUP BATTERY 

0001 

0001 GD3572-4AO 4 A 0  I10 Interface Kit 

........................... 
GD3572-16DIIFET ................................................. 16 DVDO FET I/O Interface Kit (16DI) 

................................................................................................... $ 255.00 ........................... $ 255.00 

0002 F7563 

0002 VI03 ADD: 3 I/O SLOTS FRAME 

3002 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

ACE3600 WITH CDM750 136-174 MHZ (Wickiup Mesa Tank, Pinewood Tank) 
................................................................................................ $ 1,850.00 $ 3,700.00 ........................ 

..................................................................................................... $ 70.00 ........................... $ 140.00 

................................................................................................... $ 300.00 ........................... $ 600.00 

................................................................................................... $ 430.00 ........................... $ 860.00 
0002 V245 ADD: 16DI 4D0 EE 4AI +/-20MA 
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0002 V261 ADD: AC PS 85-264 V WITH BATTERY CHARGER 
................................................................................................... $ 310.00 ........................... $ 620.00 

................................................................................................... $ 140.00 ........................... $ 280.00 

................................................................................................... $ 385.00 ........................... $ 770.00 

0002 VI14 ADD: 6.5 AH BACKUP BATTERY 

0002 GD3572-Mixed Mixed I/O Interface Kit 

Bisbee: $15,341 .OO 
QTY PartNo DescriDtion Unit Price Extended 
0009 GD4378 
Meadows, Sulger, Tombstone Canyon Tank, Spring Canyon Tank, Bisbee Office) 

................................................................................................... $ 733.00 ........................ $ 6,597.00 
0003 GD6266 Radio Reprogramming (Tintown Booster, Naco, Tintown Tank) 

..................................................................................................... $ 95.00 ........................... $ 285.00 
0012 FRN5708 DPSK BOARD (Tintown, Greeves Well, Stuart Pump Station, Fuller, Village Meadows, Sulger, 
Tombstone Canyon Tank, Tintown Booster, Naco Tintown Tank, Spring Canyon Tank, Bisbee Office Flu) 

................................................................................................... $ 207.00 ........................ $ 2,484.00 
0001 GD2421 Electrical Install 

................................................................................................ $ 2,625.00 ........................ $ 2,625.00 

Hi Power Replacement Radio Kits (Tintown, Greaves Well, Stuart Pump Station, Fuller, Village 

0001 F7563 ACE3600 WITH CDM750 136-1 74 MHZ (Naco MDLC (Formerlv Intrad) 

0001 VI03 

0001 V228 

0001 V508 

0001 V261 

0001 V114 

0001 GD3572-8D0 

,, 
................................................................................................ $ 1,850.00 ........................ $ 1,850.00 

ADD: 3 I/O SLOTS FRAME 
..................................................................................................... $ 70.00 ............................. $ 70.00 
ADD: 50x50 CM PAINTED METAL HOUSING 
................................................................................................... $ 300.00 ........................... $ 300.00 
ADD: 8 DO EE RELAY 2A 
................................................................................................... $ 260.00 ........................... $ 260.00 

ADD: AC PS 85-264 V WITH BATTERY CHARGER 
................................................................................................... $ 310.00 ........................... $ 310.00 
ADD: 6.5 AH BACKUP BATTERY 
................................................................................................... $ 140.00 ........................... $ 140.00 
8 DO I/O Interface Kit 
................................................................................................... $ 420.00 ........................... $ 420.00 

Casa Grande: $24,705.00 
QTY PartNo Description Unit Price Extended 
0005 GD5188 
Site, Well 27, Well 29) 

................................................................................................... $ 450.00 ........................ $ 2,250.00 
0003 GD6266 

..................................................................................................... $ 95.00 ........................... $ 285.00 
0007 FRN5907 
Table Top, Well 27, Well 29) 

.................................................................................................... $ 180.00 ......................... $ 1,260.00 
0001 GD2421 Electrical Install 

................................................................................................ $ 6,650.00 ........................ $ 6,650.00 

Lo Power Replacement Radio Kits (Casa Grande Tank, North Park Tank, Pinal Booster Pump 

Radio Reprogramming (Stanfield Tank, Table Top, Tierra Grande Tank (spare)) 

DPSK BOARD (Casa Grande Tank, North Park Tank, Pinal Booster Pump Site, Stanfield Tank, 

0001 F7563 

0001 V103 ADD: 3 I/O SLOTS FRAME 

0001 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

ACE3600 WITH CDM750 136-1 74 MHZ (Scott Drive Booster Station) 
................................................................................................ $ 1,850.00 ........................ $ 1,850.00 

..................................................................................................... $ 70.00 $ 70.00 

................................................................................................... $ 300.00 ........................... $ 300.00 

................................................................................................... $ 430.00 ........................... $ 430.00 

............................. 

0001 V245 ADD: 16DI 4D0 EE 4AI +/-20MA 
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TERMS 
1. Validity of quotation: This quotation is valid for 30 days, and is based on the information provided to us at the time of 

quotation. We are not responsible for incorrect or missing information. New information provided to us 
after the quotation is generated may result in a revised quotation containing additional products or 
services required. 

2. Delivery date: Delivery dates are not guaranteed. Orders are generally delivered in the most expeditious manner 
possible. A planned delivery schedule will be provided upon order placement. Change orders placed 
subsequent to the original PO may delay delivery. 

3. Order placement: We reserve the right to reject orders that do not contain all quoted products and services except 
those items indicated in the optional products and services section. For radio programming, please 
provide radio frequencies at the time of order placement. 

4. Invoicing: Orders are invoiced only when they are ready for delivery. The only exception to this policy is when the 
customer requests early billing. 

5. Payment: 100% payment is due within 30 days of the invoice date. Invoices not paid within 30 days are subject to 
interest at the rate of 1.5% monthly, and your placement on COD basis for future orders. Early pay 
discount is not available. 

6. Payment method: We accept payment by bank transfer (ACH), Check, and Cards (Visa and MasterCard only). Card 
payments must be processed on the same date that the invoice is generated. Payments made after the 
invoice date can be made only via ACH or Check. 

7. New Customers: Credit application and references required for all new customers. Alternatively, you may pay by one 
of the payment methods above on the date of order delivery. 

8. Shipment FOB: Global Data Specialists, 1815 W 1st Ave, Suite 110, Mesa, AZ. For Dataradio drop-shipped orders 
shipment FOB is CalAmp, Waseca, MN. 

9. Shipping charges: If the quotation includes shipping, handling or delivery fees, it is only an estimate. Actual shipping 
charges will be determined only at the time of order shipment. 

10. Taxes: Applicable sales taxes will be added to all orders unless a valid tax exemption certificate is presented at the 
time of order placement. 

11, Warranty is specific to the policies of each respective OEM (Original Equipment Manufacturer). No additional 
warranties are expressed or implied. Please contact us for all warranty and non-warranty repairs with the 
exception of Dataradio. For Dataradio warranty and non-warranty repairs, call 800-992-7774 x6707. 
Warranty service includes standard depot repair only, and does not include shipping charges or service 
calls to remove, repair or reinstall equipment. Emergency repair and swap service costs extra and is 
subject to parts availability. Warranty labor includes direct in-house labor costs only. If warranty service 
requires our personnel to travel out of our office, additional time and materials charges will be invoiced 
separately. 

12. Order cancellation: The following order cancellation charges shall apply: 
......................... Prior to 30 days of planned delivery date: 25% of the quoted amount shall be invoiced. 
......................... Less than 30 days of planned delivery date: 50% of the quoted amount shall be invoiced. 
......................... After order is ready for delivery: 100% of the quoted amount shall be invoiced. 
13. Contractors: At our discretion, we will file a pre-lien when required. Please provide full project name and number, 

14. Delinquent pick up: You will be notified when the order is ready for pick up. Orders not picked up within 7 days of 
project location, and General Contractor and owner information at the time of order placement. 

notification date are subject to storage fees of $25 per unit per day. 
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1815 W. First Ave., Suite 110, Mesa, AZ 85202 
Phone: 480-461-3401 FAX: 480-461-3411 

QUOTE: MDM04063C September 27,201 I 
by Duane Moody 
480-461 -3401, Ext. 223, duaneo-abl-data.com 
Expires 26-Dec-11 

Quoted To: Mike Loggins, James Wilson, Andy Haas 

Arizona Water 
3805 N. Black Canyon Hwy. 
Phoenix, AZ 85015 
Phone: 602-240-6860 
FAX: 602-240-6878 

End User: Arizona Water System, Narrow Band Upgrade 

Description 
Global Data Specialists is pleased to provide you with the following Budgetary quotation for the Narrow Banding 
Upgrade for your Motorola SCADA system. 

The quote includes any installatiodelectrical charges associated with installing any new ACE3600 RTU's and the removal 
of old equipment. 

Engineering services are also included for th; reprogramming of the R W s  as needed. 

Electrical Installation Scope of Work 

A. Furnish control technician to de-terminate all associated field wiring to existing Motorola RTU. 
B. Vacuum and wipe down cabinet (where applicable) for new RTU. 
C. Install new Motorola RTU, provided by Global Data Specialists. 
D. Reconnect existing wiring to new RTU and label. 
E. Test signals back to new RTU and verify functionality. 
F. Scope is typical for multiple locations. 

1. Permitting, Construction, and Demolition 
a. All work performed will conform to NEC requirements and requirements of the Authorities having Jurisdiction to 
assure a code compliant facility. 
b. Demolish and dispose of existing equipment and materials in accordance with approved drawings. 
c. Furnish trash containem and sanitary facilities so as to provide a clean and sanitary work site. 
d. Provide grounding, lighting, power distribution, and instrumentation construction services in accordance with approved 
plans and specifications. 

' 
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2. Exclusions and Clarifications 
a. Proposal is based on re-using existing wiring and devices. 
b. Delays or additional work that are found as a result of existing field conditions, may require a change order. 
E. Only work, equipment, and materials explicitly stated in this document are part of this proposal. Electrician accepts the 
responsibility for the coordination and furnishing of small and incidental equipment and services normally associated with 
this type of work and for coordination with other disciplines. Any additional significant equipment, materials, or services 
will be fi,unished only upon execution of a change order. 
d. All other equipment and services not specifically mentioned in this scope of work nor defined above shall be the 
responsibility of others. 
e. This proposal is based upon electrician executing their work in reasonable coordination with other disciplines and 
entities. Additional electrician costs due to significant or extraordinary delays by others will be grounds for change orders. 

3. Taxes and Freight 
a. Taxes are not included in this proposal. Upon request, electrician will fiunish an estimate of taxes for this work. Owner 
to furnish electrician with tax exempt information. 
b. Unless noted differently, this proposal includes freight cost for delivery of electrician manufactured products to the 
project site. 
c. Unless noted differently, freight cost for equipment shipped FOB manufacturer's facility or FOB port-of-entry is not 
included in this proposal. 

4. warranty: 
a. The warranty period for electrician manufactured electrical and control equipment is 18 months from ship date or 12 
months from startup date. During this period, electrician will repair or replace at no cost to owner any failed component or 
system. 
b. Unless noted differently, electrician will honor a manufacturer's warranty for all purchased equipment and will 
coordinate with the manufacturer to repair or replace the equipment in accordance with the manufacturer's warranty. 
c. The electrician warranty covers only electrician furnished equipment and explicitly excludes all costs of lost 
production, loss of facility availability, and any and all other incidental costs. 
d. Electrician will make every effort to honor the warranty in a timely manner. Delays in getting parts or equipment from 
manufacturers may affect the time to implement repairs or replacement. 

If you have any questions or need additional information please let me know. 

Also please note that tax and shippinghas not been included in this proposal. 

Best Regards, 
* 

Duane Moody 
Sales Manager 
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Configuration, Flu and RTU Applications 
'le System Engineer will configure the FlU and RTU applications according to the system requirements. 

Integration, Onsite at Customer Location 
. Test communications and operation between OIT and RTU 
* Test and Debug as needed 
* Conduct operator training on OIT 
. Obtain signoff and acceptance 

Engineering Services Sub-Total $6,525.00 

Office Flu: $6,489.00 
QTY PartNo DescriDtion Unit Price Extended 
0001 F7500 ACE3600 SYSTEM TOOL SUITE 

ACE3600 software tools environment for system building and maintenance. Includes installation CD and RS-232 PC to 
RTU cable. 

................................................................................................... $ 500.00 $ 500.00 ........................... 

0001 GD5677-ACE ACE3600 RTU1FIU Application Program 
................................................................................................ $ 2,600.00 ........................ $ 2,600.00 

i. j O 1  F7509 ACE3600 BASIC MODEL NO RADIO 
................................................................................................ $ 1,150.00 $ 1,150.00 ........................ 

0001 VI02 ADD: 2 I10 SLOTS FRAME 

0001 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

0001 VI18 ADD: 4 A 0  MODULE 

..................................................................................................... $ 50.00 ............................. $ 50.00 

................................................................................................... $ 300.00 $ 300.00 

.................................................................................................. $ 495.00 ........................ :. $ 495.00 

................................................................................................... $ 310.00 ........................... $ 310.00 

........................... 

0001 V261 ADD: - AC PS 85-264 V WITH BATTERY CHARGER - 
0001 v32a ADD:-10 AH BACKUP BATTERY 

................................................................................................... $ 207.00 ........................... $ 207.00 

................................................................................................... $ 622.00 ........................... $ 622.00 
0001 FRN5769 SHARED RADIO INTERFACE 

0001 GD35724AO 4 A 0  I/O Interface Kit 
................................................................................................... $ 255.00 $ 255.00 ........................... 

Valley Vista System RTU's: $14,428.00 
' Unit Price Eitended QTY PartNo ' Descriotion 

0004 F7563 ACE3600 WITH CDM750 136-1 74 MHZ 
................................................................................................ $ 1,850.00 ........................ $ 7,400.00 

The model default includes CDM750 136-174 MHZ radio, radio installation kit, PS 12V DC, CPU3640 ,basic frame (no 
YO slots) and plug-in radio port for CPU. Must be ordered with Metal chassis or housing option. CDM750 is only shipped 
to North America at this t h e  

0004 v102 ADD: 2 110 SLOTS FRAME 

0004 V228 ADD: 50x50 CM PAINTED METAL HOUSING 
..................................................................................................... $ 50.00 ........................... $ 200.00 

................................................................................................... $ 300.00 ........................ $ 1,200.00 
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................................................................................................... $ 430.00 ........................ $ 1,720.00 
0004 V261 ADD: AC PS 85-264 V WITH BATTERY CHARGER 

................................................................................................... $ 310.00 ........................ $ 1,240.00 

................................................................................................... $ 207.00 $ 828.00 

..................................................................................................... $ 75.00 ........................... $ 300.00 

................................................................................................... $ 385.00 $ 1,540.00 

0004 V328 ADD: 10 AH BACKUP BATTERY 

do04 FPNl653 ASSEMBLY,POWER SUPPLY,24V PS PLUG IN KIT 

0004 GD3572-Mixed Mixed 110 Interface Kit 

OIT Option: $1,550.00 
QTY PartNo DescriDt ion Unit Price Extended 
0001 GD5370 Operator Interface Terminal: 5.6 inch Graphic HMI with High-Resolution Analog Touchscreen 
Color TFT Display. Includes 12OVAC to 24 VDC power supply (1 59mmLx 97mmW x 38mmH), Software, 5ft 01T to PLC 
communications cable, and 5 pack of protective touch screens. Includes mounting hardware. 

................................................................................................ $ 1,550.00 $ 1,550.00 
NOTE: Does not include installation of OIT or power supply, AC power cable/wiring, or power supply to OIT 
cable/wiring. 

........................... 

........................ 

........................ 

Shipping: $325.00 
QTY PartNo Descridion Unit Price Extended 
0001 GD7336 Federal Express Ground 

................................................................................................... $ 325.00 $ 325.00 ........................... 

Materials Sub-Total $22,792.00 

I’ OTALS 
Engineering Services $6,525.00 

Materials $22,792.00 

I 

OPTIONAL SERVICES (Not Included in Quote Totals) 

TOTAL $29,317.00 

Programming and-On-Slte Integration of OIT $5,760.00 
The System Engineer will create the OIT Application Program for the levels and pump set point adjustment of the tank 
site. 

On-Site Integration Includes 

* Test and Debug as needed 
* Conduct operator training on OIT 
. Obtain signoff and acceptance 

Test communications and operation between OIT and RTU 

Radio Path Survey $4,365.00 
To conduct a radio path survey at all of the RTU sites in the Sedona system to evaluate and determine radio power 
requirements and optimal path considerations. 
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OPTIONAL MATERIALS (Not Included in Quote Totals) 
QTY PartNo Descrbtion Unit Price Extended 
0001 Y1503 Antenna, Gold Anodized Directional Yagi 3 Element 7.1 dB Gain VHF 

................................................................................................... $ 183.00 ........................... $ 183.00 
.-50-174 M H Z )  

0001 RG213 RG213 (Cost Per Foot) 

0001 FSJ4-50B 1/2" Superflex (Cost Per Foot) 

0001 GDI 555-1 N-Male Connectors (ea) (1/2" Superflex) 

0001 GDI 555-2 N-Male Connectors (ea) (RG2I 3) 

0001 

0001 FG1683 Antenna, Fiberglass Omnidirectional 3 dB Gain VHF 

0001 FM2 

....................................................................................................... $ 1.15 ............................... $ 1.15 

....................................................................................................... $ 3.58 ............................... $ 3.58 

..................................................................................................... $ 25.00 ............................. $ 25.00 

....................................................................................................... $ 6.00 ............................... $ 6.00 

................................................................................................... $ 145.00 ........................... $ 145.00 

................................................................................................... $ 185.00 ........................... $ 185.00 
Mounting Bracket, Heavy Duty for Omni Fiberglass Base Antenna 
..................................................................................................... $ 30.00 ............................. $ 30.00 

GDISBSOLN-C2 Polyphaser (N-Male to N-Male) with 2ft Pigtail 

Optional Wall Mount Housing for OIT and RTU (Includes mounting of OIT and RTU within 
enclsoure.: $4,642.00 
QTY PartNo Descrid ion Unit Price Extended 
0001 GD3612 Lamax SST Housing (36x24~12), NEMA 4 Wall Mount (Painted Steel) with cutout for OIT. 
Includes installation and cabling of ACE3600 and OlTas well as installation of the 110 interface kit. AC wiring to the OIT 
power supply is not included. 

If this option is purchase, (1) V228 50xSOcm housing can be deducted from the ACE3600 configuration. A V056 option 
................................................................................................ $ 4,242.00 ........................ $ 4,242.00 

IDD: 48 X 48 CM METAL CHASSIS, $100) will need to be substituted for the V228 option. 

0001 GD7336 Shipping 
................................................................................................... $ 400.00 ........................... $ 400.00 

TERMS 
NOTE 1 : Quote does not include shipping. 
NOTE 2: Quote does not include taxes. 

Payment: .......... 100% Upon Receipt of Invoice, Net 30 Days. 1% discount if payment is receivedwet 15. We also accept 
Visa, Master Card, and American Express. 

Validity: ............ Quotation is valid for 90 days. The above quotation is based upon the information provided at the time of 
quotation. Global Data Specialists is not responsible for any information that is missing or incorrect. Any 
new information that is received after the quotation has been submitted may result in a revised quotation 
being issued to cover the costs of additional equipment or services as identified. 

Shipment: ......... Global Data Specialists, Mesa, AZ. 
Warranty: ......... The Motorola equipment is warranted for 1 year upon shipment for parts and labor. Non-Motorola 

equipment warranties are vendor specific and will apply. No additional warranties are expressed or ~ 

implied. Warranty labor does not include the cost associated with any out of the office related travel or 
hourly time expenses and will be billed separately. 

Delivery: ........... TBD Upon Order Placement 

Cancellation: .... 10% Penalty prior to 30 days of shipment, 25% Penalty less than 30 days prior to shipment. 
Note: ................ Please reference quotation number on all correspondence. 
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1815 W. First Ave., Suite 110, Mesa, AZ 85202 
Phone: 480-461-3401 FAX: 480-461-341 1 

QUOTE: 

Quoted To: 

End User: 

Jescription 

MDM03931C June 09,201 1 
by Duane Moody 
480-461 -3401, Ext. 223, duaneaabl-data.com 
Expires 07-Sep-I 1 

Andy Haas 
Email: ahaas@azwater.com 

Arizona Water 
3805 N. Black Canyon Hwy. 
Phoenix, AZ 85015 
Phone: 602-240-6860 
FAX: 602-240-6878 

Valley Vista System 

Global Data Specialists is pleased to provide you with the following BUDGETARY quotation for the Sedona system as 
per your request. The quote includes as follows: 

Replacing the RTUs communicating Intrac protocol at the Sedona Golf Course Resort Tank and 3 associated wells 
(Rancho Rojo, Sedona Golf Resort Well, and Valley Vista Well) with the Motorola ACE3600. This would also include 
another FIU at the ofice with analog output module for interface to a strip chart recorder (_currently interfaced to Intrac 
FIU). The ACE3600 FIU would share the same radio as the current Intrac FIU. 

An option for an Operator Interface Terminal (0") would be interfmd to the Tank as m-option and would include the 

a. OIT with software 
b. l2OVAC to 24VDC power supply needed for the OIT (159mmLx97mmWx38mmH) 
c. A 5ft comm. cable from the OIT to the PLC 
d. A 5 pack of protective screen covers for the touchscreen 
e. The Engineering Services for programming of the OIT and RTU 
NOTE: This Option can also be included with Option 3 below. 

I 

following: 

This will not include installation of the OIT in the housinglcabinet or AC to power supply or power supply to OIT 
wiringcables. A separate housing for the OIT will need to be provided or a larger housing at the Tank may be needed to 
house the ACE3600 and OIT. A separate housing for installation of the OIT and RTU (wall mount) is included in the 
Optional Materials. 

NOTE 1: The Optional Materials section of the quote lists a VHF Yagi antenna individual price for those sites that may 
:ed to be replaced as needed for optimal system operation. Also, please note that any sites requiring new coax cable will 
A included on the invoice. Coax cable types, with cost per foot, has been included in the Opfional Materials section of the 
proposal. Optional connectors and other items are also included in this section. 
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NOTE 2: The Optional Services also includes the budgetary estimate for a radio path survey for the RTU sites at Wikiup, 
Pinewood, Harmony High Point, Sedona Golf Course Resort, and Montenuna Hills Tanks and associated wells/pump 
sites.. This will also include the central computer FIU. This will also determine the optimal location of the repeater as well 
-s  antenna height. The radio path survey is needed to evaluate and determine the radio communications path between the 

lrious sites to determine if a 5 watt VHF radio is sufficient or if a higher power radio configuration is required. If a 
higher power radio is needed, this will also determine if any hardware changes need to be made at the site@) for larger 
power supply and larger radio. 

NOTE 3: Quotation does not include RTU equipment installation. 

To provide cost effective installation of the ACE3600 RTU, Global Data Specialists has created UO interface kits that can 
be used for faster and easier installation of the equipment. The kit consists of DIN rail mounted terminal blocks and relay 
blocks, along with a direct interface connector to the front of the UO module, and a 3 fl cable. Additional lengths are 
optional. 

These kits have been designed for the Mixed UO module, 8/16 AI module, 8/16 DO module, 16/32 DI module, 4 A 0  
module, 4A0/8AI module, 16DI FET, 8 DU8DO FET, 16DO FET, and the 16 DI 120-230V module. Additional modules 
can be designed upon request. 

The kits can be mounted within a wall mount enclosure along with the ACE3600 RTU, or within a separate housing or for 
outside the enclosure mounting depending upon the site requirements. 

In addition, these kits were created for the following issues. 
a. The maximum wire size for the terminals on the ACE3600 UO modules is 18 ga. 
b. The relays in the DO and Mixed VO modules do not have a high capacity compared to the MOSCAD RTU’s or be able 
to drive external devices. As a result, interpose relays may need to be required. The interface kit includes relays that 
provide higher capacity relays than those included with the ACE YO modules. 
c. The terminals provided with the interface kit allow for easier installation and up to 12ga wiring. The terminals, 

module. The interface kit terminals can be installed for more readily available access and easier wire routing. 
linkles” on the VO modules can be hard to access within the module housing and can be cramped for the wiring to the 

NOTE: The add-on power supply for the DI and AI modules will be needed to provide wetting voltage for the DI‘s and the 
AI loop power. 

Ifyou have any questions or need additional information please let me know. 

West Regards, * 

Duane Moody 
Sales Manager 
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ARIZONA WATER COMPANY 
WORK AUTHORIZATION 

WA. NuMBeR: 1-4929 
P.E. NUMMR: 
BUMKTITEMNO.: 14929 

WSTW PINEWOOD 

Replace wabr services in Pinewood Units 7 & 8 an Hopi Place, Zuni Place, Navajo Place, Kay Place, Acoma Place 
and San Felipe Place complete as per Arizona Water Company consbuctbn spedcatlons E-8-1. Construct in 
accordance with attached drawings andlor Arizona Water Company specifications. 

2012 Approved Budget Item (S100,OOO) 
Water loss in the Pinewood system exceeds 10% and has been around 30% over the past few years. After gathering 
leak records for the Pinewood system, Company engineers determined that a m i c e  line replacement program is 
needed. Thii project is the first phase of the service llne replacement program in the Pinewood system. 

COST ESTIMATE 

IENNDABLE ADVANCES RECEMD 

'OTAL CONTRIBUTIONSADVANCES 

."-"-"." .... .C.""......".".."W ........ " ..... U."."..."."." 

he soope of work and budgeted funds from WA 14937 
E100,000) are being combined with WA 14929 into a 
ingle project 

AUTHORIZATION I DATE 

RELEASED TO 
CONSTRUCT ION 
Authorized by 
Date 



ARIZONA WATER commmw 
WORKAUTHORIZATION- DETAIL SHEET 

1-4929 

14929 

.-.-.- 
R- wetsr senrim In Pinewood Units 7 & 8 on Hopi Place, Zuni Place, Navajo Place, Kay Place. Acoma Place and San FeCpe 
Place compbte as por Arizona Water Company conet~ctian specilications €4-1. I 
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DuIe D. Wegner, Jr. 
P. E., 
County Engineer 

Run& Ryan 

Engineer 
Assistant county 

Public Works Department 

2500 N. Ft. Valley Rd. 
Flagstaff, A2 86001-1287 
Phones (928) 226-2785 or 2786 FAX (928) 226-2718 

&fen C. Reed, Sr. 
&&et& WuBon 
Code Enforcement 
OffiCerS 

Enforced November 1 through Ami1 30 

GENERAL CONDITIONS 

A. Only short-term stationary work allowed (daytime, I - 12 hours duration; 
defined in MUTCD, Part VI, 6G-2a.) No open trench conditions allowed 
overnight. 
Traffic control devices shall be equipped with Type A (low intensity) or 
Type B (high intensity) flashing lights. 

B. No work alIowed if soiI is frozen or above optimum moisture. 

C. No work allowed within 24 hours of 50% or greater chance of impending 
storms as predicted by the National Weather Service. 

D. No work allowed within 72 hours after a storm in order to accommodate 
snow removal and cleanup operations. 

E. No work allowed when visibility or weather conditions are such that 
safety to workers or the public is compromised, as determined by the 
Code Enforcement Officer (public works inspector) or authorized agent of 
Coconino County. 

F. No construction material storage, parking of equipment or blocking of 
roadway allowed according to winter No Parking Ordinance 86-6, 

PAVED ROADS 

No Cutting or trenching allowed 

Directional drilling may be allowed on a case by case basis; no 
potholing for utility Iocation allowed. 

UNIMPROVED ROADS 

0 Roadway cut: 2 sack CLSM backfXl only 



Coconino County 
Public Works 

, Kay PI, Acoma PI, and San Felipe Pi in PinewoodlMunds Parkunit 7 and 8. 

Site Address: 

Arizona Water Compan Allan Fredrloksf (928) 262-7092 (928) 286-123E 

Go rhotors: "mi' Contact Phone # Fax W License ## 
WIse Carp 4804834897 076422 

PqmR Detall8: 
&deFt Locations San Felipe PI. 

1 ,  

Acoma PI 

Navajo PI 
Hopi PI & Zuni PI 

ent Utltlty 200' OR LEZ 200.00 Publlc Works - Pre-Construction 
ent Processlng Fee 200.00 Public Works - Construction Progress 

~ O Q . O O  Public Works Encroachment Final 

itional Comments: 

6 ,  3 , 

Conditions: Please read conditions, initial next to them and provlde copy to Encroachment Officer, Initials 



- 9 2012 Pqnit  Information: 
Pernit #: PW-12-0013 Parcel J 

Cbnditlons: 
- 4 

Please read conditions, Initial next to them and provide copy to Encroachment Officer. initials 

A. Any work requiring excavation under paved road shall be done as follows: Asphalt shall be saw cJ& 
cut, excavation will be backfilled with With 2-sack slurry (I-sack may be ueed upon request), Asphalt 
shall be patched using hot mix and t-topped. Contractor may patch road at a later date but wlll 

ntact Robert Hernandez with proposed schedule. Any work done in the foreslope or backslope of 
is to be backfilled with native material and compacted to as close to original condition as 

ible. Routine system maintenance, point repairs and service connections are included. New 
truction or extensions require individual permits and additional conditions at the discretion of ths 

unty Engineer or hidher authorized representative. Contact Robert Hernandez (928) 606- 
2,should work under foreslope or pavement be reqlured. 

ite plan or or oonstrudion diagram is required for each location. Specific condltions and details 
be required for each installatlon, 

C," DO NOT CLOSE ROADWAY WITHOUT AUTHORIZATION. KEEP SAFE ACCESS AT ALL 

. RESTORE ROAOWAY SMOULDER, SLOPES AND DRAINAGE CHANNELS TO ORIGINAL 
NE AND GRADE 

E. CLEAN UP AREA TO ORlQlNAL OR BETTER CONDITION; HAUL AWAY SPOIL MATERIAL 
IMMEDIATELY 

F. TA-6 MUTCD PART VI- MINIMUM REQUIRED TRAFFIC CONTROL IN WW 

c Control shall be in acccordance with the MANUAL on UNIFORM TRAFFIC CONTROL 
ICES-PART VI: Work Zones TA-6 "Shoulder Work,", immediate Flagging a6 needed. 

ts of way shall comply with current permit conditions and for 
ng precedence of standards wlll pevail: 
Works Department Standards (indudlng Engineering Deslgn and 

, Conorete, and Pavjng Standards). 
cifio plans and speciflcations. 
portation standards, 
of Government standards for issues not addressed by other 

ots including (but not limited to) dfiveways, utility Improvements, retaining walls, 
as asphalt and concrete must have inspections performed on these types of 

hnical or engineering firm. 
nal angineen'ng reports must be submitted to Robert Hernandez at 928-606. 

Should you need a county Inspector to perform a site vlslt, contact Robert Hernandez st the above 
phone number at least 24 hours in advance. 
Once the required documentation has been reviewed and accepted by the county engineering 
department, then permits can be flnaled. 

ies of current County Englneering standards are gvaiiable at: 
Ihrvww,coconino.az.gob/publicworks.aspx?id~593 



Permit # PW-12-0013 Parcel # 

Conditions; 4 Please read conditions, initial next to them and provide copy to Encroachment Officer, 

Wlnter condltlons for excavation and construction in force Novemember to April. Stay out of right of LTL~ . 
way for 72 hours after preoipbtlon event or until Encroachment Officer indicates that the right of way 
is NOT to wet to work In, If snow Is present in viclnlty or above excavation area then no excating Is 
allowed until snow is cleared and sol1 is not too wet, 

In the event of any excavation, the licensee must notify Arlzona Blue Stake at 1400-782-5i46 (1- 
800-STAKE IT) a minimum ad 48 hours prlar to excavating, All Arizona laws and regulations relating 
to excavation shall apply while working whin county rights-of-way. 

The Licensee aasumes the responsibility and all liabllity for any injury or damage to eald hlghwey In a C ) u  
la3vful manner, caused by or arlsing out of the exercise of this permit or license. 

3k 

work done shall be at the sole cost and expense of the Licensee, and shell be done at such time 
d in such manner as to be least inconvenient to the traveling public, and as directed by the agent 

f3L5 
of the Licensor. Work must be finished in the tlme specified on the permit, 

surfacing material thereon and will leave the said road in as good 8 condition as it is now, so far as 
the road is affected by the Licensee. 

If the subject of the permlt or license fails to pass the final inspection, the Licensee Wcll remove or 
replace the same within such time as specified by written notice from the Lloeneor; or If at any tlme 
hereafter, any rnaterlal used by the Licensee in wplacing or reconstructing any part of said highway 
proves defective, the Licensee will replace the same with the kind and quality of material whloh the 
Licensor shall specify. 

When the proposed work is completed, the Licensee shall repalr the roadbed and replace the 9L-f 

9. c 3 fi 

the tltle and possession of any property placed upon the Right-of-way by the Licensee remains in 3 65 
id Licensee, the Licensee shall and will promptly perform all necessary repair work upon wlJtfen 
tice from the Llcensor, and wlll not permlt or sllow any condition to ~ i 6 t  which would be a hazard 
source of danger to the treveling public. 

ny time hereafter the Right-of-way, or any portion thereof, occupied or used by the Licensee 
needed or required by the Licensor, any permit or llcense granted in pursuance of this 

may be revoked by the Llcensor and 911 rlght thereunder terminated, and upon sufficient 
Licensee shall and will remove all property belonging to the said Licensee, 

7 L3 

. In the event that the work to be done under the authority of the permit or license necessitates the J5 
creation of any hazard or source of danger to any person or vehicle using sald highway, sald 
Licensee shall and will provide and maintain at all times during the exlstence of sald hazard sufficient 
barriiers, danger signals, lanterns and detours and shall and wlll take such other measures of - precaution as the Licensor shall direct. 

13. If the work to be undertaken is of such a nature or character that the Lkensor deems It ne~essary 
that said work be laid out or inspected by the Licensot, said Licensee will defray any and all expenses 
incurred by said Llcensor and hereln agrees to reimburse the Licensor, and for that purpose will 
eposlt with the Licensor a sum of money in the amount necessary to cover ail cast incurred by the 

A 



~ 14. A Violation of any state, county or federal regulation, statute, code, standard, or policy at thie location 2 s  
will constitute 8 violation of permit conditions and will be subjeot to STOP WORK ORDER, 

REVOCATION OF PERMIT, OR CEASE AND DESIST ORDER until such t h e  86 vlolation Is 
i INSPECTION HOLD, CERTIFICATE OF OCCUPANCY HOLD, NO OCCUPANCY NOTICE, 

net or the authorized agent of the owner of the 

ate Expiree: l0/03/2012 
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CERTIFICATE OF LlABItlTY INSURANC 

4544 B clrp Lowell Dr 

J wimo Corporatian 
8987-309 B Tmqus Vmrde #le6 

I hrironr Uater Comr#py 



Certificate of Insurance 
Certlfkata Mailed To: Name of Insured: 

Proof of Coverage 
Various AZ Locotiocr 

Atioona water a. 
3805 N. Buc Canyon Hwy. 
PhoenixAz 85015 



COMMENCEMENT 
NOTICE 

ARIZONA WATER COMPANY 

CONTRACTOR: 

Mr. Bany Weisenberger 
J Wise Corporation 
5851 S. Wilson Drive 
Chandler, AZ 85249 

DATE: April 9,2012 
DIVISION: VERDE VALLEY 
SYSTEM: VEROE VALLEY 

WA.: 1-4929 

_. _ _  ~ 

THIS IS YOUR NOTICE TO PROCEED WITH THE F O L L O W I N G  PROJECT(S):  

DESCRIPTION OF WORK: PERFORMANCE AND 
PAYMENT BONDS 

REQUIRED: Replace water services in Pinewood on Hopi Street, Zuni 
Place, Navajo Place, Kay Place, Acoma Place and San 
Felipe Place complete as per Arizona Water Company TOTAL DAYS 
construction specifications E-8-1. ALLOWED 

COMPLETION 
DATE: June 11,2012 

Prior to the start of construction, please call Keith Self, Division Manager at 928-282-7092 to schedule a pre- 
construction meeting. 

ARIZONA WATER COMPANY J wisE CORPORA rim 
Compeny Contractor (Yfl MW) 



Bond No.a4426355 

GREAT AMERICAN INSURANCE COMPANY 
Ohio 

GWEERICAN 
INSURANCE GROUP 

CAUTION You should use an original AIA document which has this caution printed in red. An original assures that 
changes will not be obscured as may occur when documents are reproduced. 

AIA Document A312 

Payment Bond 
Any singular reference to Contractor, Surety, Owner or other party shall be considered plural where applicable. 

CONTRACTOR (Name and Address): 
J Wise Corporation 
5851 S Wilson Drive GREAT AMERICAN INSURANCE COMPANY 
Chandler, AZ 85249 301 E. FOURTH STREET 

CINCINNATI, OHIO 45202 
OWNER (Name and Address): 

SURETY (Name and Principal Place of Business): 

Arizona Water Company 
65 Coffee Pot Drive, Suite 7 
Sedona, AZ 86336 

CONSTRUCTION CONTRACT 
Date: 4/9/2012 
Amount: $182,905.00 
Description (Name and Location): Replace Water Services in Pinewood on Hopi Place, Zuni Place, 

Navajo Place, Kay Place, Acoma Place and San Pelipe Place 
BOND 

Date (Not earlier than Construction Contract Date): 4/11/2012 
Amount: $182,905.00 
Modifications to this Bond: 0 None See Page 6 

CONTRACTOR AS PRINCIPAL SURETY GREAT AMERICAN INSURANCE COMPANY 
Company: (Corporate Seal) Company: (Corporate Seal) 

ERS REPRESENTATIVE (Architect, Engineer or 
GBP Risk Solutions other patty): 
4544 E Camp Lowell Dr., Suite 110 
Tucson, AZ 85712 

A312-1984 4 AIA DOCUMENTA312 -PERFORMANCE BOND AND PAYMENT BOND - DECEMBER 1984 ED. - AlA@ 
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1 The Contractor and the Surety, jointly and severally, 
bind themselves, their heirs, executors, administrators, 
successors and assigns to the Owner to pay for labor, 
materials and equipment furnished for use in the perfor- 
mance of the Construction Contract, which is incorporated 
herein by reference. 

2 Mth respect to the Owner, this obligation shall be null and void if 
the Contractor: 

2.1 Promply makes payment, directly or indirectly, for ail sums 
due Claimants, and 

2.2 Defends, indemnifies and holds harmless the Owner from 
daims, demands, liens or suits by any person or entity whose 
claim, demand, lien or suit is for the payment for labor, materials 
or equipment furnished for use in the performance of the 
Construction Contract, provided the Owner has promptly notified 
the Contractor and the Surety (at the address described in 
Paragraph 12) of any claims, demands, liens or suits and tendered 
defense of such daims, demands, liens or suits to the Contractor 
and the Surety, and provided there is no Owner Default. 

3 With respect to Claimants, this obligation shall be null 
and void if the Contractor promptly makes payment, di- 
rectly or indirectly, for all sums due. 

4 The Surety shall have no obligation to Claimants under 
this Bond until: 

4.1 Claimants who are employed by or have a direct 
contract with the Contractor have given notice to the 
Surety (at the address described in Paragraph 12) and 
sent a copy, or notice thereof, to the Owner, stating that 
a claim is being made under this Bond and, with sub- 
stantial accuracy, the amount of the claim. 

4.2 Claimants who do not have a direct contract with 
the Contractor: 

.I Have furnished written notice to the Con- 
tractor and sent a copy, or notice thereof, to 
the Owner, within 90 days after having last 
performed labor or last furnished materials or 
equipment included in the claim stating, with 
substantial accuracy, the amount of the claim 
and the name of the party to whom the mate- 
rials were furnished or supplied or for whom 
the labor was done or performed; and 

.2 Have either received a rejection in whole or in 
part from the Contractor, or not received with- 
in 30 days of furnishing the above notice any 
communication from the Contractor by which 
the Contractor has indicated the claim will be 
paid directly or indirectly; and 

.3 Not having been paid within the above 30 days, 
have sent a written notice to the Surety (at the 
address described in Paragraph 12) and sent a 
copy, or notice thereof, to the Owner, stating 
that a claim is being made under this Bond and 
enclosing a copy of the previous written notice 
furnished to the Contractor. 

6 If a notice required by Paragraph 4 is given by the Owner 
to the Contractor or to the Surety, that is sufficient compli- 
ance. 

6 When the Claimant has satisfied the conditions of Para- 
graph 4, the Surety shall promptly and at the Surety's ex- 
pense take the following actions: 

6.1 Send an answer to the Claimant; with a copy to the 
Owner, within 45 days after receipt of the claim, stating 
the amounts that are undisputed and the basis for chal- 
lenging any amounts that are disputed. 

6.2 Pay or arrange for payment of any undisputed 
amounts. 

7 The Surety's total obligation shall not exceed the 
amount of this Bond, and the amount of this Bond shall be 
credited for any payments made in good faith by the Surety. 

8 Amounts owed by the Owner to the Contractor under 
the Construction Contract shall be used for the perfor- 
mance of the Construction Contract and to satisfy claims, if 
any, under any Construction Performance Bond. By the 
Contractor furnishing and the Owner accepting this Bond, 
they agree that all funds earned by the Contractor in the 
performance of the Construction Contract are dedicated to 
satisfy obligations of the Contractor and the Surety under 
this Bond, subject to the Owner's priority to use the funds 
for the completion of the work. 

9 The Surety shall not be liable to the Owner, Claimants 
or others for obligations of the Contractor that are unrelat- 
ed to the Construction Contract. The Owner shall not be 
liable for payment of any costs or expenses of any Claimant 
under this Bond, and shall have under this Bond no obliga- 
tions to make payments to, give notices on behalf of, or 
otherwise have obligations to Claimants under this Bond. 

I O  The Surety hereby waives notice of any change, includ- 
ing changes of time, to the Construction Contract or to 
related subcontracts, purchase orders and other obliga- 
tions. 

11 No suit or action shall be commenced by a Claimant 
under this Bond other than in a court of competent jurisdic- 
tion in the location in which the work or part of the work is 
located or after the expiration of one year from the date (1) 
on which the Claimant gave the notice required by Sub- 
paragraph 4.1 or Clause 4.2 (iii), or (2) on which the last 
labor or service was performed by anyone or the last mate- 
rials or equipment were furnished by anyone under the 
Construction Contract, whichever of (I) or (2) first occurs. 
If the provisions of this Paragraph are void or prohibited by 
law, the minimum period of limitation available to sureties 
as a defense in the jurisdiction of the suit shall be applica- 
ble. 

12 Notice to the Surety, the Owner or the Contractor shall 
be mailed or delivered to the address shown on the sig- 
nature page. Actual receipt of notice by Surety, the Owner 
or the Contractor, however accomplished, shall be sufti- 
cient compliance as of the date received at the address 
shown on the signature page. 

13 When this Bond has been furnished to comply with a 
statutory or other legal requirement in the location where 
the construction was to be performed, any provision in this 
Bond conflicting with said statutory or legal requirement 
shall be deemed deleted herefrom and provisions con- 
forming to such statutory or other legal requirement shall 
be deemed incorporated herein. The intent is that this 
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Bond shall be construed as a statutoly bond and not as a 
common law bond. 

14 Upon request by any person or entity appearing to be a 
potential beneficiary of this Bond, the Contractor shall 
promptly furnish a copy of this Bond or shall permit a copy 
to be made. 

15 DEFINITIONS 

15.1 Claimant: An individual or entity having a direct 
contract with the Contractor or with a subcontractor of 
the Contractor to furnish labor, materials or equip- 
ment for use in the performance of the Contract. The 
intent of this Bond shall be to include without limita- 
tion in the terms "labor, materials or equipment" that 
part of water, gas, power, light, heat, oil, gasoline, 
telephone service or rental equipment used in the 

Construction Contract, architectural and engineering 
services required for performance of the work of the 
Contractor and the Contractor's subcontractors, and 
all other items for which a mechanic's lien may be 
asserted in the jurisdiction where the labor, materials 
or equipment were furnished. 

15.2 Construction Contract: The agreement between 
the Owner and the Contractor identified on the sig- 
nature page, including all Contract Documents and 
changes thereto. 

15.3 Owner Default: Failure of the Owner, which has 
neither been remedied nor waived, to pay the Con- 
tractor as required by the Construction Contract or to 
perform and complete or comply with the other terms 
thereof. 

MODIFICATIONS TO THIS BOND ARE AS FOLLOWS: 

1. Paragraph 5 above shall be amended to delete the word "ot" and insert the word "and" in its place. 

2. Paragraph 6 above is deleted in its entirety and replaced with the following: 

"6. After the Claimant has satisfied the conditions of Paragraph 4 and submitted all supporting documentation and 
any proof of claim requested by the Surety, then the Surety shall, with reasonable promptness, (1) notify the 
Claimant of the amounts that are undisputed and the basis for challenging any amounts that are disputed, including, 
but not limited to, the lack of substantiating documentation to support the claim as to entitlement or amount, and (2) 
pay or make arrangements for payment of any undisputed amount. The failure of the Surety to timely discharge its 
obligations under this paragraph or to dispute or identify any specific defense to all or any part of a claim shall not 
be deemed to be an admission of liability by the Surety as to such claim or othewise constitute a waiver of the 
Contractor's or Surety's defenses to, or right to dispute, such claim." 

(Space is provided below for additional signatures of added parties, other than those appearing on the cover page.) 

CONTRACTOR AS PRINCIPAL SURETY GREAT AMERICAN INSURANCE COMPANY 
(Corporate Seal) Company: 

-Fact 

A312-1984 6 
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GREAT AMERICAN INSURANCE COMPANY@ 
Administrative Office: 301 E 4TH STREET CINCINNATI, OHIO 45202 513-369-5000 FAX 513-723-2740 

The number of persons authorkd by 
this power of attorney is not more than FOUR 

No. 014295 
POWEROF AlTORNEY 

KNOW ALL MEN BY THESE PRESENTS: That the GREAT AMERICAN INSURANCE COMPANY, a corporation organized and existing under 
and by virtue of the laws of the State of Ohio, does hereby nominate, constitute and appoint the person or persons named below, each individually if more than 
one is named, its true and lawful attorney-in-fact, for it and in its name, place and stead to execute on behalf of the said Company, as surety, any and all bonds, 
undertakings and contracts of suretyship, or other written obligations in the nature thereof; provided that the liability of the said Company on any such bond, 
undertaking or contract of suretyship executed under this authority shall not exceed the limit stated below. 

Name 
RICHARD T. GREGSON 
LAWRENCE J. BEACH 
CHRISTINA M. TIGHE 
SHARON A. ESCANDON 

Address 
ALL OF 

TUCSON, 
ARIZONA 

Limit of Power 
ALL 

$75,000,000.00 

This Power of Attorney revokes all previous powm issued in behalf of the attomey(s)-in-fact named above. 
IN WITNESS WHEREOF the GREAT AMERICAN MSURANCE COMPANY has caused these presents to be signed and attasted by its appropriate 

officers and its corporate seal hereunto affixed this 28" day of ,  APRIL, 201 1. 

Attest c GREAT AMERICAN MURANCE COMPANY 

STATE OF OHIO, COUNTY OF HAMILTON - SS: DAVIDC K l T C " ( S 1 3 4 l ~ )  

On this 28'" day of APRIL, 2011, before me personally appeared DAVID C. KITCHtN, to me known, being duly sworn, deposes and says that he resides 
in Cincinnati, Ohio, that he is a Divisional Senior Vice President of the Bond Division of Great American Insurance Company, the Company described in and which 
executed the above instrument; that he knows the seal of the said Company; that the seal affixed to the said instrument is such corporate seal; that it was so affixed 
by authority of his office under the By-Laws of said Company, and that he signed his name thereto by like authority. 

This Power of Attorney is granted by authority of the following resolutions adopted by the Board of Directors of Great American Insurance Company 
by unanimous written consent dated June 9,2008. 

RESOL KED: That the Divisional Presia'en( the several Divkional Senor vice h i d e n &  DiviFional yice Preskiknts and Diviswnal Assism Vice 
presidents. or any one of them, be and hereby is authorized. fmm time io time, to appoint one or more Attorneys-in-Fact to execuie on behalf of the Company, 

swety, any and a11 bonak, underiakings and contracts of suretyship, or other written obligations in the nature thereof to prescribe their respective duties 
and the respective limits of their authority; and to revoke any such appointmelll at any time. 

RESOLVED FURTHER: f iat  the Company seal and the signature of any ofthe aforesaid officers and any Secretary or AssLstant Secretary of the 
company may be affixed by facsimile to any power of attorney or cerfijicate of either given for the execution of any bond, undertaking, contract of suretyship, 
or other written obligation in ihe nature thereof; such signature and seal when so used being hereby adopted by the Company as the original signature of such 
ofFcer and ihe original seal of the Companyo to be valid and binding upon the Company with the same force and effect as ihough manually @xed.  

CERTIFICATION 

I, STEPHEN C. BERAHA, Assistant Secretary of Great American Insurance Company, do hereby certify that the foregoing Power of Attorney and 

Signed and sealed this 1 1 t h dayof April, 2012. , 
the Resolutions of the Board of Directors of June 9,2008 have not been revoked and are now in full force and effect. 



ARIZONA WATER COMPANY 

SPEC I FICATIONS 
GENERAL CONDITIONS OF CONTRACT: E-4-1 

CONSTRUCTION SPECIFICATIONS: E-8-1 

STANDARD SPECIFICATION DRAWINGS: E-9-1 

2007 EDITION WITH 201 0 REVISIONS 



ARIZONA WATER COMPANY 

GENERAL CONDITIONS OF CONTRACT: E-4-1 



ARIZONA WATER COMPANY 

GENERAL CONDITIONS OF CONTRACT 
E 4 1  

DEFINITIONS 

A. Commnv. The words "Company" or "Arizona Water Company" mean Arizona Water 
Company, and where applicable, any division of Arizona Water Company, whose 
principal place of business is located at 3805 North Mack Canyon Highway, Phoenix, 
Arizona 8501 5-5351 (Post office Box 29006, Phoenix, Arizona 85038-9006). 

B. ComPanv's Authorized Remsentative. The words "Company's Authorized 
Representative" mean any officer of the Company, and any of the Company's Engineers, 
any Division Manager or Superintendent of the Company and/or such other person(s) 
designated in writing as the "Company's Authorized Representative'' by the President or 
any Vice President of the Company. 

C. Contractor. The word "Contractot' means either an individual or other entity employed to 
do the work as shown on the Construction Drawings and as specified herein. 

D. Construction Draw inas. The words 'Construction Drawings" mean plans prepared by or 
on behalf of Arizona Water Company. 

E. Invitation to Big. The term "Invitation to Bid" means the current copy of Arizona Water 
Company's Form E-3-1 1 4  Request for ProposallContract or Form E-3-1.2-2 Invitation to 
Bid. 

F. Contra. The word "Contrad" means the written document titled "Contrad" or 
"ProposaVContrad' when such document has been signed by an officer or other 
authorized representative of both the Contractor and the Company. 

G. Inspector. The word "Inspectof means the Company's Authorized Representative or a 
person designated in writing by the Company's Authorized Representative. 



GENERAL CONDITIONS OF CONTRACT 

I. 

2. 

3. 

4. 

5. 

GENERAL 
These General Conditions of Contract govern all works of installation and construction 
unless deviations are provided for on the Construction Drawings or in the Contract. 

BONDS 

The Contractor shall, upon request by the Company, furnish a performance bond and a 
material payment bond in the amount of 100% of the Contract price, in a form and from a 
surety acceptable to the Company. 

LABOR AND/OR MATERIA1 W E  S 

The Contractor shall supply labor and/or material releases satisfactory to the Company 
when requested to do so. Forms will be provided by the Company. 

LICENSE 

The Contractor shall have, as may be required by law, a valid license applicable to the 
work to be performed. 

INSURANCE 

The Contractor shall maintain in full force and effect insurance at no less than the 
following minimum amounts: 

- 
WORGR'S CO&fPENSATION In accordance with requirements 

of the laws of the State of 
Arizona. 
Combined single limit of not less 
than $1,000,000 for each 
occurrence. 

Combined singk limit ofTd less 
than $1 ,000,OOO for each 

Cotkactor shall either require 
each of its subcontractors to 
procureand to maintain 
Subcontractor's Public Liability 
and Property Damage Insurance 
and Vehicle Liability Insurance of 
the type and in the amounts 
specified in this Section 5 or 
insure the activities of its 
subcontractors in Contractor's 
own policy, in like amounts. 

--- - 
COMPREHENSIVE ~~iiiiCiR-4~ L i A B l L i i  
(Including contractual liability covering 
death, bodily injury and property damage) 
A u TU MOTIVE LIABILITY 
(Including owned, non-owned and hired 
vehicles) occurrence. 

SUBCONTRACTOR'S PUBUC LIABILITY 
AND PROPERTY DAMAGE INSURANCE 
AND VEHiCLE LIABIUTY INSURANCE 

_. - _I -. 
Y -. 
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Such insurance shall name the Company, its officers, agents, and employees as 
additional insured and be primary for all purposes. 

The Company will at all times have the right to require that all of such insurance be 
placed with insurance companies that are satisfactory to it. The Contractor shall file with 
the Company a certificate evidencing that each policy of insurance for the above 
coverages in the minimum amounts specified has been purchased and is in good 
standing. 

Such oertificate shall provide that notice be given to the Company at least thirty (30) days 
prior to cancellation or material change in the form of such policies or any of them. Such 
certificates shall be kept on file by the Company and the Company must have current 
certificates on file, or a certificate must accompany any bid proposal, before that proposal 
will be accepted by the Company. 

6. CONTRACTOR UNDERSTANDS WORK AND WORKING CONDITIONS 

By executing a Contract with the Company, the Contractor warrants that it has, by careful 
examination, satisfied itself as to the nature and location of the work, including soil 
conditions, the character, quality and quantity of the materials to be encountered, the 
character of the equipment and facilities needed preliminary to and during prosecution of 
the work, the general and local conditions, and all other matters which can in any way be 
expected to affect its work under the Contract. Verbal agreements or conversations with 
any officer, agent or employee of the Company, either before or after the execution of the 
Contract, are not binding upon the Company and shall not affect or modify any of the 
terms or obligations herein contained. 

7. SPECIFICATIONS AND DRAWINGS 

The Contractor shall keep on the job a complete copy of all drawings and specifications 
furnished by the Company which are applicable to the Contract with the Company. 
Anything mentioned in the specifications and not shown on the drawings or shown on the 
drawings and not mentioned in the specifications shall be of like effect as if shown or 
mentioned in both. In case of a discrepancy between the fgures, drawings or 
specifications and physical conditions of the job, the matter shall be immediately 
submitted to the Company's Authorized Representative for decision as to adjustments, if 
any, because of the discrepancy; without a decision from the Company's Authorized 
Representative no discrepancy shall be adjusted by the Contractor, save only at its own 
risk and expense. Any deviation from the specifications must be approved in writing by 
the Company's Authorized Representative. 

8. PROPERTY PROTECTION 

Trees, fences, poles, underground structures and all other propem shall be protected 
unless their removal is authorized on the Construction Drawings. Any property damaged 
shall be restored by the Contractor, at its expense, to the owner's satisfaction. 
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9. 

10. 

I d .  

12. 

13. 

14. 

15. 

SPECIAL PERMITS. LICENSES AND INSURANCE 

The Company shall obtain all permits for railroad, county, state, city and irrigation district 
rights-of-way as well as Forest Service, State Land Department and Bureau of Land 
Management permits. {Pipeline Contractors) 

Whenever Masting Is required, the Contractor shall obtain all permits, licenses and 
insurance required at its expense. (All Contractors) 

The Contractor will be required to obtain, and shall certify in writing to the Company that it 
has obtained, all additional permits required to perform the work including, but not limited 
to, a National Pollution Discharge Elimination System Permit and/or an Aquifer Protection 
Permit as those permits relate to disposal of drilling, development and test waters andlor 
any other discharge or similar activity. (Well Drilling Contractors) 

SURVEYS 

The Company shall be responsible, or arrange, for all surveys required for the work 
covered in the Contract, unless otherwise specified. 

BENCH MARKS. PROPERTY STAKFS AND S URVEY STAKES 

Bench marks, property stakes and survey stakes shall be preserved by the Contractor, in 
case they are destroyed or removed by Contractor or its employees, the Company will 
replace them at the Contractor's expense, and the Contractor and its sureties shall be 
liable therefore. 

The Contractor shall furnish all of the necessary toois, equipment, and pipeline materials 
required for the work. All material furnished by the Contractor shall be of the quality 
specified by the Company in its Construction Specifications (E-8-1). 

SUPERINTENOENCF RY CONTWSCTOR 

The Contractor shall assure adequate superintendence of the work by a competent 
foreman or superintendent (with full authority to act on behalf of Contractor) satisfactory 
to the Company, who will be on the job at all times when work is in progress. 

Q )  

The Contractor shall at all times enforce strict discipline and good order among its 
empldyees. 

JNDEPENDENT CONTRACTOq 

The Contractor is an independent contractor and any provisions in the Contract, the 
specifications, or these General Conditions of Contract and Arizona Water Company's 
Construction Specifications which may appear to give the Company the right to direct the 
Contractor as to the details of the doing of any work to be performed by the Contractor, 
or to exercise a measure of control over said work, shall be deemed to mean and shall 
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18. 

17. 

18. 

19. 

mean, that the Contractor shall follow the desires of the Company in the results of the 
work only and not in the means whereby said work is to be accomplished, and the 
Contractor shall use its own discretion and shall have complete and authoritative control 
over the work and as to the details of the doing of the work. 

PUBLIC SAFETY AND CONVENIENCE 

Contractor shall at all times conduct its work so as to ensure the least possible 
obstruction to trafic and other inconvenience to the general public and the residents and 
businesses in the vicinity of the work, and to ensure the protection of persons and 
Property. 

To protect persons from injury and to avoid property damage, Contractor shall provide 
and maintain adequate barricades as required during the progress of the work and until it 
is safe to use the property for its intended purpose. The rules and regulations of the local 
governmental agencies and specific permit requirements respecting safety provisions 
shall be observed at all times. 

In the case of blasting, the Contractor shall exercise extreme caution to protect the 
general public and personal and public property from harm or damage. 

Trees, fences, poles, and all other property shall be protected unless their removal is 
authorized by the Company. Any property damaged shall be restored by contractor, at 
his expense, to Company's satisfaction. 

RESPONSIBILITY OF CONTRACTOR 

The work shall be under Contractor's responsible care and charge. Contractor shall bear 
all loss and damage whatsoever and from whatsoever cause, except that caused solely 
by the act of Company, which may occur on or to the work during the fulfillment of the 
Contract. If any loss or damage occurs, Contractor shall immediately make good any 
such loss or damage, and in the event of Contractor refusing or neglecting to do so, 
Company may, or by the employment of some other person, make good any such loss or 
damage, and the cost and expense of so doing shall be charged to Contractor. 

The mention of any specific responsibility or liability imposed upon Contractor shall not 
be construed as a limitation or restriction of any general liability or duty imposed upon 
Contractor by the Contract. The reference to any specific duty or liability being made 
herein is merely for the purpose of explanation. 

Contractor alone shall at all times be responsible for .the safety of Contractor; 
Contractor's employees, and its subcontractors' employees, and for Contractor and its 
subcontractors' plant and equipment and the method of performing the work. 

If Contractor, in the course of the work, becomes aware of any errors or omissions in the 
Contract Documents or in the instructions, or if Contractor becomes aware of any 
discrepancy between the Contract Documents and the physical conditions of the site of 
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the work, Contractor shall immediately inform Company in writing. Any work done by 
Contractor after such discovery, until authorized by Company, will be done at 
Contractor’s risk. 

20. LAWS, REGULATiONS 

Contractor shall give all notices required by law and comply with all laws, ordinances, 
rules and regulations, including, but not limited to, all applicable federal, state, local and 
other legally required health and safety standards, orders, rules, regulations or other 
laws, pertaining to the conduct of the work. Contractor shall be liable for, and shall 
defend and indemnify Company against and hold it harmless from, all violations of any 
law, ordinance, rule, regulation, standard, or order in connection with work furnished by 
or on behalf of Contractor. If Contractor observes that the Contract Documents are at 
variance with any law, ordinance, rule, regulation, standard, or order it shall promptly 
notify Company in writing and any necessary changes shall be adjusted as provided in 
the Contract for changes in the work. Contractor shall not perform any work contrary to 
such laws ordinances, rules, regulations, standards, or orders. 

21. PERMITS. FEES AND INSPECTIONS 

Permits and licenses necessary for the prosecution of the work, including, but not limited 
to, any National Pollution Discharge Elimination Systems (NPDES) Permits required by 
U.S. Environmental Protection Agency or the Arizona Department of Environmental 
Qualii shall be secured, paid for, and complied with by Contractor. 

Contractor shall be responsible for its actions and shall abide by all conditions and/or 
restrictions set forth in the NPDES Permit and any other permit or license required for 
this project. 

Company shall at all times have access to the work whenever it is in preparation or in 
progress and Contractor shall provide proper fadlities for such access and for all 
inspections. If the Contract Documents, the General Superintendent% instructions, laws, 
ordinances or any public authority require any work to be inspected or approved, 
Contractor shall give timely notice of its readiness for inspection. 

Inspection of the work shall not relieve Contractor of any of its obligations even if 
defective work or unsuitable materials may have been previously overlooked by 
Company and accepted or estimated for payment. If any work is found not in accordance 
with the Contract Documents, Contractor, at its sole cost and expense, shall promptly 
make good such defective work. 

22. CONSTRUCTION MARKING (PIP&INF. ON1 Y) 

Each job shall be marked and/or barricaded by the Contractor in such a manner that the 
construction is clearly visible at all times. 

23. EXTRA WORK AND/OR MATERIALS 

Except as otherwise herein provided, no charge for any extra work andlor material will be 
allowed unless the same has been ordemd in writing by the Company’s Authorized 
Representative, and the price stated in such order. 
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24. 

25. 

26. 

27. 

28. 

29. 

CHANGES 

The Company shall have the right to make any changes in the work that it may determine 
to be necessary. If such changes affect the cost of the work, an equitable adjustment 
shall be negotiated. Changes shall in no way affect or void the obligations of both parties 
under the original Contract. 

INSPECTION 

All work and material shall be open at all times to inspection and acceptance or rejection 
by the Company's Inspector. Any work covered up by the Contractor prior to inspection 
and acceptance by the Company shall be subject to being uncovered at the expense of 
the Contractor for inspection by the Company. The Contractor shall give the Company 
reasonable notice of starting new work and shall provide, without extra charge, 
reasonable and necessary facilities for inspection, even to the extent of taking out 
portions of finished work. In case any such finished work removed is found satisfactory, 
however, the actual direct cost of such removal and replacement, plus 15% of such cost, 
will be paid by the Company; in addition, if completion of the work has been delayed 
thereby, the Contractor shall be granted a suitable extension of time on account of the 
additional work involved. 

DEFECTIVE WORK OR MA TFRlAL 

The Contractor shall remove, at its own expense, any work or material found defective by 
the Company's Inspector and shall rebuild and replace the same without extra charge; in 
default thereof, the same may be done by the Company at the Contractor's expense. 

ASSIGNMEN T 

Neither party to the Contract may assign the Contract or sublet it in whole or in part 
without the written consent of the other, nor shall the Contractor assign any monies due 
or which may become due hereunder without the previous written consent of the 
Company, nor shall such consent release the Contractor from any of its obligations and 
liabilities under the Contract. 

RIGHTS OF VARIOUS INTERESTS 

Whenever work that is being done for the Company other than by the Contractor is 
contiguous to work being done by the Contractor, the respective rights of the various 
interests involved shall be established by the Company to secure the completion of the 
various portions of the work in general harmony. 

SUSPENSION OF WORK 

The Company's Authorized Representative may at any time and for any reason suspend 
all or any portion of the work under the Contract. This right to suspend work shdl not be 
construed as denying the Contractor compensation for actual, reasonable and necessary 
expenses due to suspension to which it may be entitled. 

The Company's Authorized Representative may order the Contractor to suspend any 
work because of certain conditions, such as inclement weather, or because the 

04/01104 
MW:MRF 

€41-7 



30. 

31. 

32. 

33. 

34. 

Contractor is in violation of these General Conditions of Contract or the Construction 
Specifications. It is understood that compensation for e-nses will not be allowed for 
such suspension when ordered by the Company's Authorized Representative on account 
of such conditions. 

PROCEDURE OF WORK (PIPELINE ONLY) 

All work under the Contract shall be planned and performed so as to cause a minimum of 
interference with normal vehicular and pedestrian traffic. At no time shal the Contractor 
completely obstruct the traffic to any business establishment during normal work hours of 
that business. It shall be the Contractor's responsibility to maintain facilities for ingress 
and egress to any business establishment. When crossing any street, not more than one- 
half of the street may be blocked at one time. All federal, state, county and clty laws, 
rules and regulations relating to this subject are to be obeyed. 

The Contractor shall complete any portion or portions of the work in such order of time as 
the Company may require. The Company shall have the right to take possession of and 
use any completed or partially completed portions of the work. If such prior possession or 
use increases the cost of or delays the work, the Contractor will be entitled to extra 
compensation or extension of time or both, as the Company may determine. 

DISPUTES 

All questions or controversies which arise between the Contractor and the Company, 
under, or in reference to, the Contract, shall be decided by the Company's Authorized 
Representative and a representative of the Contractor, and their decision shall be final 
and condusive upon both parties. 

a T M PIPELINEONLY 

Unless approved in writing by the Company's Authorized Representative, no tie-in or hot 
tap on the existing system shall be made unless the Companvs Inspector is present. 
When the tie-in requires the operation of an existing valve or other control equipment, the 
conditions of Paragraph(s) 30 and 33 shall be complied with. The Contractor shall notify 
the Company twenty-four (24) hours prior to tiein as to the exact time the Contractor 
plans to make W n  so that the Company's Inspector will have suPfcient time to locate 
valves and make necessary preliminary arrangements for shut down. 

PLANNED INTERRUPTION OF WATER SFRVICE IPlPELlNE ONLQ 

No valve or other control on an existing Company water system shall be operated for any 
purpose by the Contractor without approval of the Company's Inspector. All of the 
Company's water customers whose service is interrupted by a planned intemption, other 
than in cases of emergency, shall be notified by the Contractor at least twenty-four (24) 
hours before the planned interruption and advised of the probable time when the service 
w i H  be restored. 

EXISTING UTILITY FACILITIES (PIPEUNE ONLY) 

The Contractor shall not i i  all known utilities in the area of the work to be performed 
under the Contract and shall make arrangements to have their facilities marked in 
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35. 

36. 

37. 

A. 

6. 

accordance with A.R.S. .40-360.022 (“Blue Stake Law”). The Contractor shall be 
responsible for locating and preserving all marked facilities. Any damages to these 
marked facilities shall be repaired at the expense of the Contractor. 

The Company will pay the cost to relocate its or other structures when such structures 
are found occupying the physical space of the proposed installation. It is understood that 
the Contractor will be reimbursed for such work only when written authorization from the 
Company has been obtained in advance of such work. 

CLEANING UP 

The Contractor shall remove from the Company’s property and from all public and private 
property, at its own expense, all temporary structures, rubbish and waste materials 
resulting from its operations. In the event Contractor fails to do so, the Company may 
remove same at the expense of the Contractor. 

WORKING HOURS (PIPELINE ONLY) 

Unless stated to the contrary in the Invitation to Bid andor so stated on the Construction 
Drawings, or agreed to by the Company during a Pre-Construction Conference, the 
Contractor shall not be permitted to perform work on Saturdays, Sundays, or Company 
holidays, or commence work such as tie-ins that cannot be completed during normal 
working hours. 

INDEMNITY 

The Contractor shall indemnify the Company against, and save and hold it harmless 
from, any and all liability, claims, demands, loss, actions, causes of action, expense, 
penalties, fines, assessments, damages and costs of every kind and nature for injury to 
or death af any and all persons, including, without limitation, employees or 
representatives of the Company or of the Contractor or of any subcontractor, or any other 
person or persons, and for damage, destruction or loss, consequential or otherwise, to or 
of any and all property, real or personal, including, without limitation, property of the 
Company or of the Contractor or of any subcontractor, or of any other person or persons, 
and the violation of any law, ordinance, rule, regulation, standard, or order resutting from 
or in any manner arising out of or in connection with the performance of the work under 
the Contract, howsoever same may be caused, including, without limitation, the 
Company’s active or passive negligence. The Contractor shall also, upon request by the 
Company, and at no expense to the Company, defend the Company in any and all suits, 
concerning such injury to or death of any and all persons, and concerning such damage, 
destruction or loss, consequential or otherwise, to or of any and all property, real or 
personal, including, without limitation, suits by employees or representatives of the 
Company or of the Contractor or of any subcontractor, or any other person or persons, or 
concerning any court or administrative proceeding concerning the violation of any law, 
ordinance, rule, regulation, standard, or order. Excluded from this paragraph are only 
those injuries to or deaths of persons and damage, destruction or loss, to or of property 
arising from the sole negligence or willful misconduct of the Company. 

Contractor shall indemnify the Company against, and save and hold it harmless from, 
any and all liability, claims, demands, damages, costs, expenses and attorney’s fees, 
suffered or incurred on account of any breach of any obligation, covenant or other 
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C. 

38. 

39. 

40. 

provision of this contract, including without limitation, breach of the indemnity provisions 
of subsection A of this Section 37. 

Contractor further agrees to defend, indemnify and hold harmless the Company, its 
directors, officers, employees, and agents, from and against any and all costs, damages, 
claims, expenses, violations, notices of violations, penalties, liens, assessments, and 
liabilities of every kind and nature, foreseeable or unforeseeable, directly or indirectly, 
arising from any release, removal, generation, use, storage or disposal on, under, 
around, or from the well site of any material, substance, or waste, hazardous or non- 
hazardous, including, without limitation, drilling fluids, mud, cuttings and development 
and test water howsoever same may be caused, induding, without limitation, the 
Company's active or passive negligence. 

- LIENS 

If at any time there shall be evidence of any lien or claim for which the Company might 
become liable and which is chargeable to the Contractor, the Company shall have the 
right to retain out of any payment then due or thereafter to become due, an amount 
sufficient to completely indemnify the Company against such lien or daim. If the 
Company determines that such lien or claim is valid, the Company may pay and 
discharge the same, and deduct the amount so paid from any monies which may be or 
become due and payable to the Contractor. 

PAYMENT 

U p  completion of the installation or construction, the Company will, within thirty (30) 
days after receipt of proper invoice and labor and material releases, pay the amount due 
the Contractor. If the Company believes that additional work, such as dean up, is 
required, it may deduct the total cost of such additional work from the amount to be paid 
to Contractor. 

If the Company finds the Contractor to be in material violation of any section of these 
General Conditions of Contract, Construction Specifications or Standard Specification 
Drawings or if the Contractor refuses or fails to prosecute the work, or any separable part 
thereof, with such diligence as will insure its completion within the time specified or any 
extension thereof, or fails to complete said work within such time, or when any other 
cause exists to justify such action, the Company may, without prejudice to any other right 
or remedy, by written notice to the Contractor, terminate its right to proceed with the work 
or such part of the work as to which there has been such violation, delay or other cause. 

In the event the Contractor's rightto proceed is terminated, the Company may take o v 8 ~  
the work and take possession of, and utilize in completing the work, such materials as 
may be on the site of the work and necessary therefore and prosecute said work to 
completion by whatever method it may deem expedient. The Contractor and its sureties 
shall be liable to the Company for any excess cost caused thereby. 

In the event the Contractor's right to proceed with the work is terminated, the Contractor 
shall not be entitled to receive any further payment until the work is completed or the job 
is canceled. If the unpaid balance of the Contract price exceeds the expense of finishing 
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the work, including compensation for additional managerial and administrative services, 
such excess shall be paid to the Contractor. If such expenses exceed such unpaid 
balance, the Contractor shall pay the difference to the Company. 

41. GUARANTEE 

The Contractor shall guarantee all labor and workmanship and any materials it installs for 
a period of one year following the date of completion and acceptance by the Company. If 
any portion of the work or any of the materials become defective within the guarantee 
period, the Company will notify the Contractor of such defect. The Contractor must repair 
any defect within fifteen (15) days of such notification. If repairs are not completed within 
this time period, the Company may repair the defect, or cause such defect to be repaired, 
and the cost of such repairs shall be paid by the Contractor. The Company reserves the 
right to determine which defects are the result of poor labor and workmanship and which 
are caused by defective materials. 

42. LIQUIDATED DAMAGES FOR NON PERFORMANCE: REQUEST FOR 
EXTENSION(S1 OF TIME 

Time is of the essence in the Contract. The time period required for completion of the 
work will be specified in the Contract. The Contractor agrees that the Company will suffer 
substantial damages in the event the Contractor fails to complete the work within the 
agreed upon time period. The Contractor and the Company agree that since it would be 
impracticable or extremely difficult to precisely fix such damages, a reasonable 
approximation of such actual damages suffered by the Company shall be a sum equal to 
0.5% of the Contract price for each working day beyond the time period for completion of 
the work specified in the Contract. 

Request by the Contractor for extensions of the time period shall be in writing and shall 
not became effective until approved in writing by the Company's Authorized 
Representative. 

43. PAYMENT FOR REQUIRED TESTING 

Whenever testing is required by any governmental agency or by the Company to assure 
conformance of the Contractor's work with the appropriate standard, it will be paid for as 
follomrs: 

a. For testing required under permits obtained by the Company or 
testing specifically requested by the Company, the cost of the first test 
will be paid for by the Company. In the event of failure of the first test, 
the cost of all further testing associated with the failure will be paid by 

' the Contractor. 

b. For testing required under permits obtained by the Contractor, all 
costs will be paid by the Contractor. Testing of the pipeline for 
pressure and leakage will be induded in the Contract price. 
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The time limits to be allowed for the completion of any work covered in the Contract shaH 
be established as folows: In the proposal submitted to the Company, in response to the 
Invitation to Bid, the Contractor shall state the number of calendar days required for 
completion of the work. The time required will become a part of the Contract. When the 
Company is ready to proceed with the work, a Commencement Notice will be issued by 
the Company to the Contractor by mail. The Commencement Notice will allow the time 
required in the Contract plus ten (IO) calendar days and will indicate the final day of the 
time allowed. The work cannot begin until the Company has received a performance 
bond and materials payment bond for the Contract price unless the bonds have been 
waived under the special conditions section of the Contract. The additional ten (10) days 
is the allowance for time to deliver the Commencement Notice to the Contractor and for 
the Contractor to return the performance bond and materials payment bond to the 
Company. Time extensions will be granted if warranted, and only at the time of the delay, 
thus extending the final day of the time allowed. 

If the Company elects not to require a performance bond and a material payment bond 
for the work, the cost of the bonds will be deducted from the proposed total cost and the 
Contract will reflect this reduced cost and the bonds requirements will be waived under 
special conditions of the Contract. 
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A. 

B. 

C. 

D. 

E. 

ARIZONA WATER COMPANY 

CONSTRUCTION SPECIFICATIONS 
FOR THE INSTALLATION OF WATER DISTRIBUTION SYSTEMS 

DUCTILE IRON 

E-8-1 

DEFINITIONS 

ComDanv. The words "Company" or "Arizona Water Company" mean Arizona Water 
Company, and where applicable, any division of Arizona Water Company, whose principal 
place of business is located at 3805 North Black Canyon Highway, Phoenix, Arizona 8501 5- 
5351 (Post Office Box 29006, Phoenix, Arizona 85038-9006). 

ComDanv's Authorized Rewesentative. The words "Company's Authorized Representative" 
mean any officer of the Company, and any of the Company's Engineers, any Division 
Manager or Superintendent of the Company and/or such other person(s) designated in 
writing as the "Company's Authorized Representative" by the President or any Vice 
President of the Company. 

Contractor. The word "Contractor" means either an individual or other entity employed to do 
the work as shown on the Construction Drawi ngs and as specified herein. 

Construction Drawinqs. The words "Construction Drawings" mean plans prepared by or on 
behalf of Arizona Water Com pany. 

Contract. The word "Contract" means the written document titled "Proposal/Contract" when 
such document has been signed by an officer or other authorized representative of both the 
Contractor and the Com pany. 

W:\ENG\SPEC BOOK 2007\E-8-01 CONSTRUCTION SPECIFICATIONS (2010 UPDATE).DOC 
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1. 

2. 

3. 

CONSTRUCTION SPECIFICATIONS 
FOR THE INSTALLATION OF WATER DISTRIBUTION SYSTEMS 

DUCTILE IRON 

GENERAL 

All work is to be completed in a safe, workmanlike manner and in accordance with these 
Construction Specifications; any deviation therefrom must be approved in writing by the 
Com pany. 

Installations must conform with the requirements of all governmental regulating agencies 
and the cost of conforming to such regulations must be included in the unit bid prices. 
Examples of such regulations, without attempting to be inclusive, are: 

a. 
b. 
c. 

d. 

Special compaction and paving for street crossing. 
Shoring when required because of the trench depth. 
Closing a trench in those areas where no open trench is allowed 
overnight. 
Barricading and traffic control as required. 

LOCATION MARKING 

Alignment stakes as required in the opinion of the Company shall be furnished by the 
Company to the Contractor and shall be set by the Company at agreed upon intervals and 
offsets. Under normal circumstances these will reference the pipeline location five feet (5') 
into the right-of-way measured from property pins. Grade stakes will be provided only when 
the Construction Drawings show a pipeline depth other than covered in these Specifications. 
It is the responsibility of the Contractor to preserve all survey work. 

TRENCH EXCAVATION 

The trench location is to be determined by the Construction Drawings. 

FOR 8-INCH OR SMALLER PIPE: The depth of the trench prior to pipe laying shall be such 
that the finished pipeline shall have between thirty-six inches (36") and forty-two inches 
(42") of cover unless otherwise specifi ed on the Construction Drawi ngs. 

FOR 12-INCH AND LARGER PIPE: The depth of the trench prior to pipe laying shall be 
such that the finished pipeline shall have between forty-eight inches (48 )  and sixty inches 
(60") of cover unless otherwise specifi ed on the Construction Drawi ngs. 

The width of the trench at and below the level at the top of the pipe shall be a minimum of 
twelve inches (12") plus the outside diameter of the pipe barrel and a maximum of twenty- 
four inches (24") plus the outside diameter of the pipe barrel. 

The bottom of the trench shall be accurately graded to provide a uniform bearing for each 
length of pipe for the full length of the pipe. If the native material on the trench bottom can be 
reasonably dug by hand, bell holes shall be dug for the joints so that the joints in no way 
support the pipe. When native materials such as rock are encountered during trenching that 
will not provide a uniform support for the pipe, the trench will be over-excavated an 
additional six inches (6") and suitable bedding m aterial will be placed in the trench. 
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Bedding material will be placed by hand in four-inch (4") lifts and compacted to ensure 
uniform compaction and to eliminate any voids under the pipe. When the space between the 
pipe and trench bottom varies, this must be backfilled and compacted in four-inch (4") lifts to 
the mid-section of the pipe. 

Whenever the trench is over-excavated for whatever reason, the trench bottom will be 
brought up to the correct depth at the Contractor's expense using either method (a) or (b) as 
follows: 

a. A.B.C. material shall be used and compacted to a uniform density of not 
less than 80% of the maximum density as determined by AASHTO T-99 
method A and T-191. 

b. Native material 100% of which will pass through a one and one-half inch 
(1%") screen and at least 20% of which will pass through a number-8 
screen shall be used and compacted to a uniform density of not less 
than 85% of the maximum density as determined by AASHTO T-99 
method A and T-I 91. 

4. MATERIALS TO BE PROVIDED BY CONTRACTOR 

Unless otherwise specified on the Construction Drawings or in the Contract, the Contractor 
will supply all of the necessary materials which will become a permanent and integral part of 
the water distribution system, including concrete blocking, anchors, backfill material, paving 
material and supplies used during the prosecution of the work. All materials provided by the 
Contractor to construct the water distribution system must be NSF Standard 61 approved. All 
potable water pipes and fittings shall have NSF-PW seal. Construction materials used in the 
water system shall be lead free as defined at AAC R28-4-504 and R18-1-101. The 
Contractor will provide the following m aterials: 

a. FIRE HYDRANTS: Mueller Super Centurion 250 Fire Hydrant, meets 
ANSVAWWA C502 Standard, Model No. A-423,5%" main valve opening, three 
way, 6" Mechanical Joint Shoe, 1%" pentagon operating nut, color - yellow, 
drain open, open direction - left, 4' or 4'6" bury depending on application. For 
pumper and hose nozzle inform ation see below. 

1 - 4" Pumper Nozzle, NST and 2 - 2%" Hose Nozzles, NST. (These 
locations only: Ajo, Casa Grande, Coolidge and San M anuel.) 

1 - 4%" Pumper Nozzle, NST and 2 - 2% " Hose Nozzles, NST. (These 
locations only: Apache Junction, Arizona City, Lakeside, Oracle, 
Overgaard, Pinewood, Rimrock, Sedona, Sierra Vista, White Tank and 
Winkelman.) 

1 - 4%" Pumper Nozzle, NST and 2 - 2%" Hose Nozzles, NPT (Bisbee 
only.) 

1 - 3" Pumper Nozzle GA 6-350 (6 threads per inch, 3.50 pitch diameter) 
and 2 - 2%" Hose Nozzles, NPT (Miami only.) 
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b. 

C. 

d. 

e. 

f. 

g- 

h. 

1. 

j. 

k. 

(5) 1 - 3%" Pumper Nozzle GA 6-41 1 (6 threads per inch, 4.1 1 pitch diameter) 
and 2 - 2%" Hose Nozzle, NST (Superior only.) 

FITTINGS: Manufactured by Tyler or Union. Crosses, Elbows, Tees, Cap, 
Reducer, Adapter, Plug, Blind Flange and Tapped Flange; Ductile Iron, Class 
350, SSB, Cast Iron Cement Lined. 

(1) FosterAdaptors for MJ, made by lnfact Corporation: Available in size 4" to 
16". Part No. 4" = 4FA-BC, 6" = 6FA-BC, 8" = 8FA-BC, 1 0  = 10FA-BC, 
12" = 12FA-BC, 16" = 16FA-BC. 

DETECTOR CHECK VALVE: Mueller/ Hersey EDC Ill, iron body, including 5/8" 
x %'I Trim Kit. Trim Kit Part No.: 4" = 282080, 6" = 282082, 8 = 282085, I O "  = 
282496. 

GATE VALVES: Mueller Resilient Wedge Gate Valves, meets AWWA C509 
specification, 250 psig, Non-rising stem, Part No. A-2360 sizes 4" through 12" ; 
Part No. A-2361 sizes 14" through 36 ,  low zinc stems, epoxy coated inside 
and outside to meet the NSF 61 rating. The bonnet and stuffing box shall have 
304 stainless steel boltdnuts. 

TRACER WIRE and WARNING TAPE: 

1. TRACER WIRE: Shall be direct bury AWG #I4  solid copper wire, 
Color: Blue. 

2. WARNING TAPE: Reef Industries, Standard Terra Tape in 3" widths. 
Color: Blue and imprinted 'Arizona Water Com pany'. 

AIR RELEASE VALVE: Crispin Model ARIO with 1" NPT inlet and %" NPT 
outlet, cast iron body and top flange; with a 5/64" orifice with stainless steel 
valve sealing faces and BUNA-N rubber. 

PRESSURE RELIEF VALVE: Watts 174A, Model M, 2" inlet, 2" outlet, Bronze 
Body, 301b. to 1501b. pressure range. 

MEGA LUG: Mechanical Joint restraint made of ductile iron conforming to 
ASTM 536-80, 250 psi made by EBAA Iron, Inc., series 1100 or equal. 

METER BOXES: 

(1) Concrete Box with a steel regular lid, Number 1: Tucson specification. 

(2) Concrete Box with a steel regular lid, Number 2, 3, and 4: Phoenix 
specification. 

PIPE, COPPER: Type K soft copper in 60 or 100-foot coils, per ASTM B88. 

PIPE, DUCTILE IRON: Ductile Iron Pipe, Cement Lined, Push-on, conform to 
current ANSVAWWA Specification A21.51/CI 51, Pressure Class 350 (sizes 4" 
through 127, Pressure Class 250 (sizes 14" through 20'7, or Pressure Class 
200 for 24" through 36" pipe. Vendors: 
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(1) Pacific States Cast Iron Pipe Company 
(2) Griffin Pipe 
(3) United States Pipe and Foundry Company 
(4) American Ductile Iron Pipe 
(5) Clow Pipe (McWane, Inc.) 

1. PIPE, PLASTIC: Plastic pipe, C-900 PVC per ANSVAWWA C900, Class 150, 
sizes 6" through 12". NSF61 approved. Furnished in laying lengths of 20'. The 
barrel shall conform to the outside dimensions of steel pipe (IPS) or cast iron 
(CI) pipe equivalent and the wall thickness of dimension-ratio (DR) 18. 

m. POLYETHYLENE ENCASEMENT (Polywrap): For all pipeline and related 
fittings installed, EXCEPT for the Coolidge Division. Minimum 8 Mil. and 
installed per AWWA C105/A21.5-93 and ASTM A-674-89. Manufactured by the 
Pacific States Cast Iron Pipe Company. The wrapping tape shall be minimum 
10 mil. vinyl tape. No duct tape shall be used. 

n. COUPLING: Mueller, straight three part union, tested to meet ANSVAWWA 
C800, H I  5403, conductive com pression. 

Mueller, H I  5428, straight coupling, conductive compression by male iron pipe, 
tested to meet ANSVAWWA C800 specification. Size: 2". 

Mueller, H I  5451, straight coupling, conductive compression by female iron 
pipe, tested to meet ANSVAWWA C800 specification. Size: 2". 

Viking Johnson brand, sold by Mueller: MaxiFit Straight (2"-24'7, MaxiFitXtra 
Straight (4"-8) or MaxiStep Transition, tested to meet AWWA/ANSI C.219-91 
specifications - certified to IS0 9001 :I 994 / Smith - Blair Quantum. 

0.  STOP, ANGLE METER, BALL: Mueller, valve, 824258, conductive 
compression by meter swivel nut, tested to meet ANSVAWWA C800, size 5/8 
" x %" x %" for a %" service or size 1" for a 1" service. 

Mueller, valve, 624265, female pipe thread by meter swivel nut, tested to meet 
ANSVAWWA C800, size 5/8" x %" x %I1 for a %I1 service or size 1" for a 1" 
service. 

p. STOP, CORP: Mueller, ball valve, B25008, taper thread by conductive 
compression, tested to meet ANSVAWWA C800 specification, sizes: %'I, 1" 
and 2". 

Mueller, ball valve, 625028, iron pipe thread by conductive compression, tested 
to meet ANSVAWWA C800 specification. Sizes %", I", and 2". 

Mueller, 300 Ball Curb Valve, B-25122, taper thread by conductive 
compression, tested to meet ANSVAWWA C800 specifications, size: 2". (2" 
service) 
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q. STOP, CURB: Oriseal valve, H10291, iron pipe thread by iron pipe thread, 
quarter turn check, brass, tested to 300 psi working pressure, tested to meet 
ANSVAWWA C800 specification, size: 2". 

Mueller, B20283, Mueller 300 ball curb valve, female iron pipe by female iron 
pipe, quarter turn check, tested to meet ANSVAWWA C800 specification. Size: 
2". (Blow-off E-9-8-1). 

r. TAPPING SADDLE: Smith Blair, Cast Bronze ASTM-B584 85-5-5-5, double 
strap, iron pipe threads, Models 321 and 323. Washers are silicon bronze, 
ASTM-B36. Gaskets are grade 60 Buna N, or Mueller bronze double strap 
service saddle, BR 2 B series, cast bronze, ASTM-B585, 85-5-5-5, or H16084, 
200 psig, meets ANSVAWWA C800. 

s. TAPPING SLEEVE: Mueller H304 Stainless Steel Tapping Sleeve, JCM 432 
18-8 Type 304 Stainless Steel Tapping Sleeve, Romac "SST" Type 304 
Stainless Steel Tapping Sleeve or CASCADE-style CST-EX stainless steel 
pressure-rated tapping sleeve. 

t. TAPPING VALVE: Mueller Resilient Wedge tapping valve, Catalog Number T- 
2360-16, Class 125, sizes 4" through 12"; T-2361-16, Class 125, sizes 14" to 
36" all with Type 304 stainless steel fasteners; bypass valves are required on 
1 8  - 36" valves flange by mechanical joint per ANSVAWWA C111, iron wedge, 
non-rising stem. Epoxy coated interiorlexterior per ANSVAWWA C550 for NSF 
61 compliance. 250 PSI range for valves 4" to 12". 150 PSI range for valves 14" 
to 36". 

u. U-BRANCH: Mueller, H15364, 1" male iron pipe by %" male iron pipe, tested to 
meet ANSVAWWA C800 specification. Size: 1" x W x 13%", straight line. 

v. VALVE BOXES: Valve Box with Cover, adjustable, Tyler 562-A or equal, 
made of cast iron. 

w. VAULTS: Utility Vault Company, Chandler, AZ. 

(1) 4484-WA concrete vault with a 3660 aluminum double torsion door with 
a recessed padlock hasp, two - 1 8  x 24" center knockouts. 

(2) 575-WA concrete vault with a 4874 aluminum double torsion door with 
a recessed padlock hasp, two - 1 8  x 24" center knock outs and adjustable 
frame. 

(3) 612-5X-WA concrete vault with a 4874 aluminum double torsion door with 
a recessed padlock hasp, two - 1 8  x 24" center knockouts. 

x. VALVE, METER: Mueller, B24265-1, Mueller 300 ball angle meter valve, female 
iron pipe by meter nut, quarter turn check, lock wing, tested to meet 
ANSVAWA C800 specification. Size: 1". 
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Mueller, B25170, Mueller 300 ball straight valve, conductive compression by 
female iron pipe, quarter turn check, lock wing, tested to meet ANSVAWWA 
C800 specification. Size: 1". 

y. YOKES, METER: Relocator type copper meter yoke with horizontal inlet and 
outlet and meter thread ends, B24118, with lock wing Mueller 300 angle ball 
valve, full port, sizes: 1" x 12", 5 / 8  x %" x 7", 5/8 x %" x 9 .  

Mueller, 2" copper meter yoke with horizontal inlet and outlet and female iron 
pipe threads, 82423-99000, with lock wing Mueller 300 ball angle meter valves 
on inlet and outlet risers. Raised 1" by-pass with lock wing Mueller 300 ball 
valve. 

The Contractor also will be required to provide the following materials, the cost of which will 
be included in its unit bid price: 

All material and concrete for thrust blocks, other anchors, reinforcing 
steel; all gravel, crushed stone, A.B.C., earth, sand, or screened 
material which may be required; all material for bracing and shoring 
trenches and for construction of forms; all barricades and traffic control 
equipment; all material for paving replacement and any water used for 
compaction of backfill. 

5. INSTALLATION OF MATERIALS 

All materials are to be installed in accordance with manufacturer's recommendations unless 
otherwise directed by these S pecifications. 

All pipe, fittings and valves shall be laid true to the lines, grades and locations established by 
the Specifications and the Construction Drawings. 

The ends and inside of the pipe shall be thoroughly cleaned and inspected for damage. No 
damaged materials shall be installed in the water distribution system . 

Whenever the work ceases for any reason, all open pipeline ends shall be tightly plugged by 
the Contractor. Plugs shall be watertight and approved by the company. 

Concrete thrust blocks of the sizes required by the plans and specifications are to be 
provided at all valves, changes in direction or size, or at any other point where an 
unbalanced thrust due to water pressure would exist. Thrust blocks are to be formed to 
prevent any concrete from spilling over or into a joint. 

Trench curves as shown on the Construction Drawings may be made without fittings when 
using push on joint pipe up to twelve inches (12") in diameter, if the deflection of the pipe 
does not exceed five degrees (5") or nineteen inches (19) per eighteen-foot (18') length of 
pipe. The minimum radius of such curves will be two hundred five feet (205'). 

Prior to construction, the appropriate agency(ies) will be notified as required by the permit(s). 

It shall be the Contractor's responsibility to uncover all existing water lines being connected 
to, and to verify the location, depth and size of pipe befor e any construction begins. 

W:\ENG\SPEC BOOK 2OOAE-6-01 CONSTRUCTION SPECIFICATIONS (2010 UPDATE).DOC 
MW:KD:MRF 1:54 PM 8/9/2010 

811 8/06 
MW:KD 
E-8-1 -7 



Any construction performed without the knowledge of the duly authorized representative is 
liable for removal and replacem ent at the Contractor's expense. 

All fire hydrants, frames, covers and valve boxes, etc. shall be adjusted to finished grade 
prior to the placing of the asphalt concrete surface course by the Contractor (where 
applicable). 

Air release valves shall be installed at water system high points per Standard Detail E-9-8-2. 

All water services shall be set a minimum of two feet (2') on the customer's property, 
preferably within the P.U.E. and not within right-of-way. 

Unless otherwise specified on the construction drawings, all water mains shall be installed 
five feet (5') from the property line inside the right-of-way or easement. 

Water valves shall be spaced not more than five hundred feet (500') in commercial districts 
and not more than eight hundred feet (800') in other districts. Variations may be required for 
transmission mains or special applications. 

Installation of water line casing shall be per Standard Speci fication E-9-24-1 . 

Tracer Wire and Warning Tape are to be installed on all mains, tees, crosses, ells and fire 
hydrant laterals. They will not be installed on service lines. The tracer wire will be installed on 
the water main 45 degrees from the vertical centerline of the pipe and shall be taped to the 
fittings directly and on the main every 10 feet using a minimum 10 mil vinyl tape. The tracer 
wire shall be placed between the valve riser and box with a minimum of 12" of wire inside. 
The warning tape shall be installed a minimum of two feet below the surface, being 
measured from final grade, directly over the center of the pipe. Any splices in the tracer wire 
shall be joined using waterproof connectors. Any splices in the warning tape shall be joined 
using minimum 10 mil vinyl tape. The tracer wire shall be tested for continuity after backfill 
and compaction, but before paving. Any detected damages to the wire shall be repaired 
before paving will be allowed. 

6.  BACKFILL OF WATER MAIN TRENCHES 

Backfill of any excavation shall conform to the requirements of any of the governmental 
agencies having jurisdiction over the location. If no governmental agency having such 
jurisdiction specifies backfill or compaction requirements, and no special requirements are 
shown on the Construction Drawings, the procedure set forth in this section will apply for 
water line trenches. 

The bedding material above the pipe and backfill material shall be compacted to a minimum 
of 70% compaction within a utility easement and 80% compaction within a right-of-way as 
determined by MSHTO T-99 method A and T-191. If water settling is used for compaction, 
it is the responsibility of the Contractor to prevent the pipe from floating. 

The bedding material shall be either native material, 100% of which will pass through a one 
and one-half inch (1%") screen and at least 20% of which will pass through a number-8 
screen, or imported material which conforms to M.A.G. specifications for A.B.C. or type-B 
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7. 

select materials. Bedding material shall be used below and around the pipe and a minimum 
of twelve inches (12") above the pipe. Shade and bedding material to be mechanically 
compacted prior to remainder of trench back-fill. 

The remainder of the trench shall be backfilled with native or imported material which shall 
be of sound earthen material free from broken concrete, wood, broken pavement, or other 
unsuitable substances. Except as otherwise specified, backfill may be material containing no 
pieces larger than six inches ( 6  ) in greatest dimension. 

Where settlement occurs, additional backfill material shall be placed and compacted and the 
trench shall be brought to final grade. 

HYDROSTATIC TESTING OF COMPLETED PIPELINES 

Hydrostatic testing of water pipelines will be completed before the new system is connected 
into the existing water system so that all testing can be done against all new materials. 

The completed section of water pipeline to be tested shall be slowly filled with water with 
care being taken to expel all air from the pipe. If necessary, the pipe will be tapped at high 
points to vent air. 

The Contractor shall provide all equipment and labor necessary to accomplish this testing 
and the price shall be included in the unit prices. The Contractor shall notify the Company in 
advance of the testing so that the Company can schedule a duly authorized representative 
to be at the site during testing. The Contractor, at its own expense, shall make any 
necessary repairs to the system being tested in order to cause the section being tested to 
meet the test limits set below. The Contractor may request authorization of the Company to 
connect the new pipelines to the existing system prior to completion of pressure testing 
when, in the Com pany's sole opinion and judgment, conditi ons warrant such connection. 

The Contractor shall assume all responsibility to complete pressure testing to Company's 
specifications after such connection, including, but not limited to, isolation of the new 
pipelines from the existing system, if necessary. 

Connections prior to completion of pressure testing shall not be made unless prior Company 
authorization has been obtained, and any extra expenses resulting from such connections 
shall be the sole responsibi lity of the Contractor. 

Leakage tests will be for a period of two hours at 200+ 5 psi at the point of lowest elevation; 
leakage may not exceed 0.1 gallons per hour per one thousand feet (1,000') of pipe per inch 
of diameter. If dry utilities are not installed, a second pressure test is required. 

8. STERILIZATION AND FLUSHING OF COMPLETED WATER PIPELINES 

Sterilization and flushing will conform to recommendations of Arizona State Department of 
Health Services Engineering Bulletin Number 8, latest edition, or any future Arizona 
Department of Environmental Quality bulletins. Contractor to follow all conditions of any 
discharge permit. 

9. NO OTHER UTILITIES ALLOWED IN OR NEAR WATER PIPELINE TRENCHES 
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No other utility installations will be permitted in the water pipeline trench or within five feet 
(5') of the Company's water pipeline when running pa rallel to the water pipelines. 

10. PROTECTION OF WATER MAINS NEAR SEWERS 

In order to protect water mains from contam ination by sewers, the installation of the water 
mains must conform to the following requirements: 

a. Horizontal - When water lines and sewers are laid parallel with each 
other, the horizontal distance between them shall not be less than six 
feet (6'). Each line shall be laid on undisturbed o r  bedded material in a 
separate trench. Where conditions prevent the minimum horizontal 
separation set forth above, extra protection will be required. Extra 
protection shall consist of constructing the sewer main with mechanical 
joint ductile iron pipe or with slip-joint ductile iron pipe if joint restraint is 
provided, or encasing both the water main and sewer main in concrete. 
See Detail E-9-30-1 and E-9-30-2 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state and/or county 
health department. Refer to the diagram below for clarification. 

Under no circumstances will the horizontal separation between sewer mains and water 
mains be less than two feet (2'). All distances are to be measured from the outside of the 
sewer main to the outside of the water main. 
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b. Vertical - When a water main is parallel with or crosses a sewer main 
within two feet (2') above the sewer or greater than two feet (2') below 
the sewer, extra protection will be required. Extra protection shall consist 
of constructing the sewer main with mechanical joint ductile iron pipe or 
with slip-joint ductile iron pipe if joint restraint is provided, or encasing 
both the water main and sewer main in concrete. See Detail E-9-30-1 
and E-9-30-2. 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state and/or county 
health department. 

Under no circumstances will the vertical separation of a sewer main installed above a water 
main be less than two feet (2'). All distances are to be measured from the outside of the 
sewer main to the outside of the water main. Refer to the diagram above for clarification. 

c. When unusual conditions such as, but not limited to, highway or bridge 
crossings prevent the water and sewer main separations required from 
being met, the appropriate state and/or county health department will 
review and may approve requests for authorization to use alternate 
construction techniques, materials and joints on a case-by-case ba sis. 

d. No water pipe shall pass through or come into contact with any part of a 
sewer manhole. The minimum horizontal separation between water 
mains and manholes shall be six feet (67, measured from the center of 
the manhole. 

e. The minimum separation between force mains or pressure sewers and 
water mains shall be two feet (2') vertically and six feet (6') horizontally 
under all conditions. Where a sewer force main crosses above, or less 
than six feet (6) below, a water line, the sewer main shall be encased in 
at least six inches (6") of concrete for ten feet (IO') on either side of the 
water main. Refer to the diagram below for clarificati on. 

I 
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11. 

12. 

f. Sewer mains (gravity, pressure, force) shall be kept a minimum of fifty 
feet (50') from drinking water wells, unless the following conditions are 
met: 

1. Water main pipe, pressure tested in place to 50 psi without 
excessive leakage, may be used for gravity sewers at 
distances greater than twenty feet (20') from drinking water 
wells. 

2. Water main pipe, pressure tested in place to 150 psi without 
excessive leakage, may be used for pressure sewers and 
force mains at distances greater than twenty feet (20') from 
drinking water wells. 

g. No septic tanWdisposal field system shall be constructed within one 
hundred feet (100') of a drinking water well. 

h. All distances are measured perpendicularly from the outside of the 
sewer main to the outside of the water main. These separation 
requirements do not apply to building, plumbing or individual house 
service connect ions. 

i. Use Mechanical Joint ductile iron pipe with Megalug thrust restraints a 
minimum of ten (IO') feet on each side of a sewer or storm drain 
crossing. 

COMPACTION 

When crossing existing water mains a minimum of 95% compaction is required to the bottom 
of existing mains. 

Arizona Water Company requires that no slurry be permitted to contact existing 
cement/asbestos or ductile iron pipes, unless authorized by the company. Slurry may be 
poured in the bottom of the sewer trench stopping three inches (3") below the existing water 
main. The backfill used around the main should be AB in sufficient depth to prevent sluny 
from contacting existing main. 

WATER MAIN MATERIAL SPECIFICATIONS 

Ductile iron pipe (Push-on type) minimum class 350, cement lined and conform to AWWA 
C151. 

All main line valves shall conform to AWWA C500 with a minimum working pressure of 200 
psi. 

All cast iron fittings to be cement lined in accordance with AWWA C104 and shall conform to 
AWWA C110 with a minimum working pressure of 250 psi. Except for the Coolidge System - 
See Note 4L. 
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Maximum joint deflection for 6 mechanical joint ductile iron pipe is seven degrees, seven 
minutes (7", 7') or twenty-seven inches (27") per eighteen-foot (18) length pipe, for a 
maximum curve of one hundred forty-five feet (145'). 
Maximum joint deflection for 8 and 12" mechanical joint ductile iron pipe is five degrees, 
twenty-one minutes (5" 21') or twenty inches (20) per eighteen-foot (18) length pipe, for a 
maximum curve of one hundred ninety-five feet (1 95'). 

Maximum joint deflection for 6", 8 and 12" push-on joint ductile iron pipe is five degrees (5") 
or nineteen inches (19) per eighteen-foot (18) length pipe for a maximum curve of two 
hundred five feet (205'). 
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ARIZONA WATER COMPANY 

November 24,20 I O  

Mr. Tony Geiger 
US Pipe - Waterworks Marketing Consultants 
34522 N. Scotisdale Road 
Scottsdale, Arizona 85226 

Re: US Pipe Sentinel Fire Hydrants and Resilient Wedge Gate Valves 

Dear Mr. Geiger: 

Thank you for your interesl in working with Arizona Water Company (the Tompany") 
to add US Pipe Sentinel Fire Hydrants and Resilient Wedge Gate Valves to the Company's 
material and equipment specifications. Based on the US Pipe product information you provided 
and your field presentations to our operations and engineering sbff, the Company is pleased to 
inform you that the following items are approved for use In the Company's water systems in 
Arizona. 

Sentinel Fire Hydrant: 

Model Sentinel 250 

5%" MVO 
4%" pumper 
2%" hose 
Meets AWWA C-502 standard and approval by ULFM 

Resilient Wedgc Gate Valves: 

Model US Pipe A-WSPO 

Meets AWWA C-509 Full Body Cast Iron hcludes 304 SS Nuts, Bolts & 
Low Zinc Bronze Stem 
Size range 2" thru 12" 

0 Model US Pipe A-USPI 

Meets AWWA C-515 Reduced Wall Ductile Iron includes 304 SS Nuts, Bolts 
& Low Zinc Bronze Stem 
Size range 14" thru48" 
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A R I Z O M  WATER COMPANY 

To: Tony Geiger - US Pipe November 24,201 0 
Svbject: Page 2 US Pipe Sentinel Fire Hydrants and Resilient Wedge Gate Valves 

We look forward to developing a long-term relationship with you and the US Pipe 
products. If I can be of any assistance, please call me. 

very truIy yours, 

hedrick IC. Schneider 
Vice President - Engineering 

afh 
v IA  EM A it: TG El GER4aCOX ,NET 



A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY. PHOWlX.ARIZONA 85015-5351 - EO. BOX 2WO6. PHOENIX.AREONA 85058-9006 

PHONE (602)240-6360 * FAX: (602)2rl0.6RTB WWW.AZWA~ER.COM 

October 19,2010 

Mr. Jim Ryan 
Clow Valve Company 
8121 N. lO*Avenut 
Phoenix, Arizona 85021 

Re: Clow Medallion Fire Hydrants and Resilient Wedge Gate Valves 

Deat Mr. Ryan: 

Thank you for your interest in working with Arizona Water Company (the "Company") 
to add Clow Medallion Fire Hydrants and Resilient Wedge Gate Valves to the Company's 
material and equipment specifications. Based on the Clow product information you provided and 
your field presentations to OUT operations and engineering staff, the Company is pleased to 
inform you that the following items are approved for use in the Company's w a r  systems in 
Arizona. 

Medallion Fire Hydrant: 

Model F-2545 

S'/,"MVO . 4K"pumper 
' 2K"hose 

Meets AWWA C-502 standard and approval by ULFM 

Resilient Wedge Gate Valves: 

Model 2639 & 2640 . Meets AWWA C-509 Full Body Cast Iron includes 304 SS Nuts, Bolts & 
Low Zinc B r o w  Stem 
Size range 2%'' chn, 12" 

Model 2638 . . Meets AWWA C-5 I5 Reduced Wall Ducdle Iron includes 304 SS Nuts, Bo1 ts 
& Low Zinc Brom Stem 
Size range 14" thru 48" 



ARIZONA WATER COMPANY 

TO: Jim Ryan - Clow Valve Company October 19,201 0 
Subjecfr: Clow Medallion Fire Hydrants and Resilient Wedm Gate Valves Page 2 

We look forward to developing a long-term relationship with you the Cbw products. 
If I can be of any assistance, please call me. 

Fredrick K. Schneida 
Vice President - Eagheering 

1LU 

VIA EMAIL: JIM.RYAN(~~~CLOWVALVE.COM 



February 21,2012 

Contractor 

Re: Fitting Specifications 

Dear Contractor: 

Effective March 1, 2012, Arizona Water Company (the "Company") has changed its 
fitting specifications for Ductile Iron Fittings and Ductile Iron Flanged Fittings ("Fittings"). All 
Fittings purchased by the Company, on the Company's behalf or installed with the intent of 
being conveyed to the Company, must comply with the requirements noted below. 

Previous Fitting Specifications: 

Fittings 

Manufactured by Tyler or Union, Crosses, Elbows, Tees, Cap Reducer, Adapter, 
Plug, Blind Flange and Tapped Flange: Ductile Iron, Class 350, SSB, and Cast Iron 
Cement Lined. 

New Fittiw Specification: 

Ductile Iron Fittings (Push-On and Mechanical Joint) 

Ductile Iron Push-On and Mechanical Joint ("MJ") fittings for water lines shall be made 
of ductile iron per ASTM A536 and be cast in the United States of America. Fittings shall have 
USA cast on the fitting to designate they are made in the United States. All fittings will be 
manufactured and tested in accordance with ANSVAWWA C153/A21.53 for compact design 
and ANSVAWWA CllO/A21.10 for full body design. In accordance with ANSVAWWA 
C104/A21.4 fittings 2" - 3" will be single thickness cement mortar lined and 4" - 64" will be 
cement mortar lined. Fittings will be Asphaltic seal coated on the exterior in accordance with 
ANSVAWWA C104/A21.4. MJ fittings with flanged end(s) will match ANSYAWWA 
C 1 15/A2 1.15 and ANSI B16.1 class 125 flanges. All fittings shall be NSF-6 1 listed for use with 
potable water. 

Ductile Iron Flanged Fittings 

E-MAIL: mail@,,anuater.com 
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ARIZONA WATER COMPANY 

Contractor February 21,2012 
Fitting Specifications Pane 2 

Ductile Iron flanged fittings for water lines shall be made of ductile iron per ASTM A536 
and be cast in the United States of America. Fittings shall have USA cast on the fitting to 
designate they are made in the United States. All fittings will be manufactured and tested in 
accordance with ANSVAWWA CllO/A21.10 design. Flange ends will match ANSVAWWA 
C115/A21.15 and ANSI B16.1 class 125 flanges. In accordance with ANSVAWWA 
C104/A21.4 fittings 2" - 3" will be single thickness lined and 4" - 64" will be cement mortar 
lined. Fittings will be Asphaltic seal coated on the exterior in accordance with ANSVAWWA 
C 104/A2 1.4. All fittings shall be NSF-6 1 listed for use with potable water. 

If you have any questions or require further information, please contact me at 602-240- 
6860. 

Very truly yours, 

Fredrick K. Schneider, PE 
Vice President - Engineering 
engineering@azwater.com 

afh 
Enclosure 

E-MAIL: mail@azwater.com 
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ARIZONA WATER COMPANY 

STANDARD SPECIFICATION DRAWINGS: E-9-1 

ERRATA2010 



E-9-1 

E-9-2 

E-9-3 

E-9-4 

E-9-5 

E-9-6 

E-9-7 

E-9-8 

E-9-9 

E-9-1 0 

E-9-1 1 

E-9-1 2 

E-9-1 3 

E-9-1 4 

E-9-1 5 

E-9-1 6 

E-9-1 7 

E-9- 1 8 

E-9-1 9 

ARIZONA WATER COMPANY 

STANDARD SPECIFICATION DRAWINGS - DUCTILE IRON 

INDEX (E-9) 

TYPICAL GATE VALVE LOCATIONS 

INSTALLATION OF TYPICAL VERTICAL AND HORIZONTAL GATE VALVES 

INSTALLATION OF TYPICAL TAPPING SLEEVE AND VALVE 

INSTALLATION OF TYPICAL VALVE SUBJECT TO NON-VEHICULAR AND 
VEHICULAR TRAFFIC 

INSTALLATION OF TYPICAL THRUST BLOCKING SCHEDULE THRUST BLOCK 
FOR VERTICAL BENDS, AND MEGALUG THRUST RESTRAINTS 

INSTALLATION OF TYPICAL PERPENDICULAR FIRE HYDRANT 

INSTALLATION OF TYPICAL PARALLEL FIRE HYDRANT 

INSTALLATION OF TYPICAL 2" BLOWOFF DEVICE, AND AIR RELEASE VALVE 

INSTALLATION OF TYPICAL SINGLE SERVICE CONNECTION FORA3/; OR 1" 
METER 

INSTALLATION OF TYPICAL DOUBLE SERVICE CONNECTION FORA 3/4" AND 
1" METER 

INSTALLATION OF TYPICAL 2" SERVICE CONNECTION 

INSTALLATION OF 3" COMPOUND METER, 4" COMPOUND METER, 6" 
COMPOUND METER, 6 COMPOUND SERVICE, CONCRETE VAULT, AND 
NON-POTABLE PROPELLER METER 

INSTALLATION OF TYPICAL 4" THRU 8" DETECTOR CHECK VALVES AND 
3" THRU 1 0  REDUCED PRESSURE PRINCIPLE DETECTOR WITH BYPASS 
METER ASSEMBLY (RPDA) FOR FIRE LINE SERVICES 

INSTALLATION OF TYPICAL PRESSURE RELIEF VALVE ASSEMBLY 

INSTALLATION OF TYPICAL PRESSURE REDUCING STATION 

PAINT COLOR SELECTION 

STEEL WATER STORAGE TANK 

HYDROPNEUMATIC TANK 

INSTALLATION OF WELL SHELTER 
5/18/01 
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E-9-20 

E-9-2 1 

E-9-22 

E-9-23 

E-9-24 

E-9-25 

E-9-26 

E-9-27 

E-9-28 

E-9-29 

E-9-30-1 

E-9-30-2 

INSTALLATION OF TYPICAL WELL WITH LINE SHAFT TURBINE PUMP 

INSTALLATION OF TYPICAL WELL WITH SUBMERSIBLE TURBINE PUMP 

INSTALLATION OF COLUMN PIPE, OIL TUBE AND LINE SHAFT 

HOT TAP AND JUMPER METER CONNECTION 

INSTALLATION OF TYPICAL WATER LINE ENCASEMENT 

INSTALLATION OF CALCIUM HYPOCHLORITE TABLET CHLORINATOR 

INSTALLATION OF CHAIN LINK FENCE 

INSTALLATION OF SIDE HUNG WATER LINE SUSPENSION 

PIPE WARNING TAPE, LOCATOR WIRE, AND LOCATOR WIRE TERMINATION 

INSTALLATION OF A TYPICAL SAMPLING STATION 

WATER AND SANITARY SEWER SEPARATION/PROTECTION 
PERPENDICULAR 

WATER AND SANITARY SEWER SEPARATION/PROTECTlON - PARALLEL 

5/18/01 
MW:tmw 
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5'7 

PAVEMENT 

7 / 

NOTE: 
The Distances From I.C. To Gate 
Valves Are To Be Determined By 
The Radius Of  Proposed Pavement. ? 

€ 

Gate Valves Are To Be Installed 
In The Above Locations In Such 
A Manner That They WillNot Be 
Covered By Paving. Sidewalks, 
Or Curbs 

=Location of water mains from 
the property line may require 
alteration for co-ordination with 
curb, sidewalk, or paving requirements. 
Variations are to  be approved 
by the A.W.Co. Engineering dept. 

R / W  

I 

PAVEMENT 

Gate Valve 

P.C. - Point OF Curve 

R/W - Right-of-way Boundary 

I.C. - The Intersection Corner 
Of Right-of-way Lines 

I ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

TYPICAL GATE VALVE LOCATIONS 
DAW cco I M.W. 3120186 I 1/31/2001 I E-9-1-1 

DRAW O V  



FOR 6 THROUGH 12’’ GATE V k V E S  
Mueller Resiliont Wedge Gote Valves 

Cotolog Number A-2360--- 
ANSVAWWA C509 Compliant 

DMWN BV 

CB 

FOR 14” THROUGH 16’ GATE V k V E S  
Mueller Resiliont Wedge Gate Volves 

Cotolog Number A-2361-__ 
ANSVAWWA C509 Compliant 

W R O V E D  BV DATE 

MW I 03.20.1986 I n  0853.2006 I E-9-2-1 

Tyler 562-A Cost Iron 
Adjustable Volve Box 
And Cover Per E-9-4-1. f 

M.J. x M.J. Gote Volve Typical 

Trench Grade 

AllVolves lnstolled On Pipe Five Feet (5 ’ )  Deep And 
Greoter Are To Be Instolled With A Valve Operotor 
Extension, Mueller Cotolog No. A-26441. 

STANDARD SPEC1 FI CATION 
FOR THE INSTALLATION OF 



Backfill with ABC 

I to finished 
grade and 
compoct to 1 0 0 x 7  I 

ARIZONA WATER COMPANY 
Allvolves instolled on pipe five feet and 

u 

operotor extension Mueller cotolog 
N0.A-26441 The distance is measured 
from the top o f  the operoting nut to 
final grade. 

Valve Box & Cover Per E-9-4-1 

STANDARD SPEC1 FICATION 

INSTALLATION OF BEVEL GEARED HORIZONTAL GATE VALVES 

FOR THE INSTALLATION OF 

rEyebolt 

D M  BY: WPROVED BY: MTE: 

CB I 12.07.2004 la 

I - 

E -9-2 -2 

? 
i 

m 
I 

I 
I 

-By-poss Gate Volve 

I . . . .  . . . . . . . . .  

Allconcrete slobs to be class "C", which is defined os concrete 
whose minimum compressive strength ot 14 doys reoches 
1600psiond ot 28  days reaches 2OOOpsi. per MAG Section 725, 
Toble 725-1. Slobs to be formed ond poured prior to valve 
ins tollotion. 

I 5'- 6" ( 18" -24" ) 
6'-6" (30"-36") 2'-0" ( 18"-24") 

18" & 20" - 2"RWGV 
24" - 2.5" RWGV 
30" & 36" - 3" RWGV 

I 
I 
I 
I 

I 

L 1 2 "  x 12" Concrete 
I Pier. Pour In Ploce 

Compoc t ec 
To 100% 



Backfill with ABC 
to finished 

D M B Y  

CB 

Valve Box & Cover Per E-9-4-1 

/ 

APPROVED BY DATE I 12.07.20041 5.13.2005 I E-9-2-3 

Eyebolt 

I- C 1 A' . ' 

? 
;t 

12" ABC 
Compacted 
To 100% 

All concrete slabs to be class "C". which is defined as concrete 
whose minimum compressive strength at 14 days reaches 
1600psiand at 28  days reaches 2OOOpsi. per MAG Section 725. 
Table 725-1. Slabs to  be formed and poured prior to valve 
ins tallat ion. 

_ _ _ _ _ _ - - - _ - - - - - - - -  
I 

3'-6" (18"-24") 
4'- 6" (30"- 36") I 2'-0" (18"-24") 

All valves installed on pipe five feet and 
greater are to be instolled with a valve 
operator extension Mueller catalog 
N0.A-26441 The distance is measured 
from the top of the operating nut to 
final grade. 

1 

Concrete Slab, Typ. Mueller Resilient Wedge Gate Valve 
Assembly Catalog No. A-2361-20. 
The Bonnet and Stuffing Box Shall 
Have 304 Stainless Steel Nuts/Bolts 

grade and compact to  100% 

I ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

INSTALLATION OF BEVEL GEARED HORIZONTAL GATE VALVES 
WITHOUT A BY-PASS FOR 1 8  AND LARGER VALVES 



304 Stainless Steel 

Undisturbed Sol 

1 
Mueller Flange x Y.J. Resiient Wedge 
Tapping Valve wIEpoxy Coating. 
Catalog Number: 
1-2360-16 (4"- 12") 
T-2361-16 (14" - 36") 

NOTE: 

1. AI flanges, bolts, and nuts shall 
be kept free o f  concrete. 

2. &r pressure test the topphg sleeve 
before the live tap is made. 

3. Polywrap allnew fittings 

=bproved Vendors: 

Mueller, Catalog No. H304, 304 Stainless Steel 

JCM, Mode1432, 304 Stainless Steel 

Romac, 'SST', 304 Stainless Steel 

Cascade. 'CST-EX', 304 Stainless Steel 

Tyler 562-A Cast Iron Adjustable 
Valve Box bnd Cover Per E-9-4-1. f 

/ Final Grade 

/ 

Thrust Blocking Per 
Standard Specifica tion 
E-9-5-1 

Undisturbed Soil 

Pressure Treated Board Ra 
Permanent Wood Foundation 
Ibs. of preservative per cu-ft. 

Precast Concrete Valve 

1 ARIZONA WATER c o m m  I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 
I 

TYPICAL TAPPING SLEEVE AND VALVE 
DRAVYN By AF'PROMD BY ME 

CB MW I 03.20.1986 I n08.23.2006 1 E-9-3-1 



Concrete To Be 6" Thick. 3 0  Diameter 8 Cost k0n "A" Frame 8 Thick, 30" mameter 1" Above FinolGrode Valve Box b Cover 
Marked "WATER" 

Existing Concrete 

Tyler/Union 564-A 
Cost Iron Volva Box, 
Bottom Only (36 L) Gate Volve. Typical 

DRAWN By APPRDED BV 

CB MW 

NON-VFHIC!JLAR VALVE RO X 

DATE 

0320.1986 8.249006 

8" Cost Iron "A" Frame 
Vdve Box b Cover 
Marked "WATER" 

r h p h o l t i c  Povement 

/ 

8 Thick. 30" Diameter 
Tyler/Union 564-A  
Cost Iron Vdve Box, 
Bottom Only (36" L)  

ASPHk , T  V k  VE BO X 
For h e o s  Subject To Vehiculor Traffic 

CONCRFTF VAl VF BO X 
For keos Subject To Vehicular Traffic 

NOTF: 

1. The Vdve Box ShoHBe Adjusted To 
Finished Grade Prior To Placing Of 
k p h d t  And/or Concrete. 

2. For Non-Traffic Areas Use Tyler/Union 
562-4  Two-Piece. 6855 Series Or 
Equivdent Adjustoble Cost Iron Volve 
Box h d  Cover. Volves 4" To Q" 

For Troffic Areos,Use Tyler/Union 564-A 
Bottom Section Only With h 8" Cost Iron 
"A" Frome With Cover. Vdves 4" To 12" 

3. Allvalves Installed Five Feet ( 5 )  Deep 
h d  Greater Are To Be Installed With A 
Vdve Operotor Extension. Muetier Cotolog 
No, A-26441 And SholHove A Debris Cop 

4. Use Minimum Class 'C' Concrete which 
is defined os concrete whose minimum 
compressive strength at I4 days reaches 
16OOpsiond at 28 days reaches 200Opsi. 
per MAG Section 725. Table 725-1. 

I ARIZONA WATER CO~MPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 



ss IC' Concrete. Typ. TFFS 

Bearing Area 
Required for Tee 7 

DRAW BY APPROVED BY 

MW CB 

)-Bearing ~r 

MTE 

03.20.1986 A 05.27.2005 E.g-5.1 

Bear 

W 

'eas 

CROSS SEC TlON 
Undisturbed Soil 

1. Use mhimum Closs 'C'concrete, which is 
defined os concrete whose minimum compressive 
strength ot 14 doys reoches 1600psiond at 28 doys 
reaches 2OOOpsi. per MAG Section 725. Toble 725-1. 

earth with minimum beorino ore0 os 
2. Thrust blocks ore to bear on undisturbed 

a - - -  -- 
shown. I f  not undisturbed, oreos will 
be increased os required. 

3. Place the pressure treated form 
board in front of ollplugs before 
pouring thrust blocks. 

4. Form olnon-bearing oreos to prevent 
any concrete from entering any joint. 

5. k flanges. bolts and nuts shall be 
kept free of concrete. 

6.Center the bearing ore0 on the pipe 
centerline ond force line, 

7. klpipe fittings to be wrapped with 
polyethylene pipe wrap prior to thrust 
block instolotion. (where opplicoble) 

I 

THRUST BLOC K SCHFDUIF 
I I TEE.45.. AH) I 

12" 

I 16" I 23 Sq.Ft. I 32 Sq.Ft 
118"bnd Larger I Calculated Per Project 

L=J 

Y.J. Cop. T ~ P . ~  

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

TYPICAL THRUST BLOCKING SCHEDULE I 



~~ 

NOTES 

Min. Bar 
Size Pipe Size I 

1 

I = Win. Block 
Dimension I (WxHxL) 

"A" Dimension 
(Hook) 

1. Bars In Conc. Thrust Block To Be 
Coated w/ 2 Coots CoalTar Epoxy 
or by Other Approved Method. 

6" -6 

8" .6 

12" -8 

16" -9 

2. Bars To Hove 90' Hook Q Their I Ends, As Per Table Below. 

6" 3 ' X 3 ' X 3 '  

9" 4'X3'X4' 

9" 5'X4'X5' 

12 " 7'x6'x7' 

I I 

WWN BY APPROVED W 

JPK MJW 
LUTE 

7-5-96 A 01.16.2007 E-9-5-2 

D.I.P. Typ. 

45' Ell. MJ 

Backfill w/ Granular 
Mat erial 

Epoxy Coated Rebar, Typ. 

All Pipe and fittings to be Polywrapped 

Win. Class "8" concrete, which is defined 

Typ. Thrust Block As Pe 
Standard Spec. E-9-5-1 Section 725, Table 725-1. 

I ARIZONA WATER COMPANY I 
b # 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 



I n 





Weler Super Centurion 250 

Undisturbed Soil 

Pour Concrete Bore 
Ful Width Of Trench 
After Hydrant Is Set W/ 
Minimum Closs 'C' 
Concrete 

Undisturbed Sd 

Undisturbed Soil 

DRAW BY B R o k E D  BY 

CB MW 

x Flonged Tee Or For Instollation Muerder Super Centurion 250 
Of A Fire Hydront On An Existing Main 
See Detotf-9-3-1. 

3'x3'x6" Reinforced Concrete 

Size Main Per Pions 

Ductk  Iron Ppe - 
To Fit The LocolC 

Powed Concrete Thrusl 
Block 1" Below Drain 

Undisturbed Sot 

Precast Concrete ,Block 
\6" Flon ed x W Gate Volve 

Vdve mock. Typ. As Per 1-9-2-1 
Cor InstaAalion Of A F i e  Hydront On 
An Existing wain See Detail€-9-3-1 

. .  

Undisturbed Sdl 

DATE. 

1-28-91 I 08.242006 I E-9-6-1 

NOTE: All Flanges, Bolts, Nuts I ARIZONA WATER COMPANY 
and Drain Holes ShollBe Kept 
Free Of Concrete 

STAN D AR D S P E C I F I CAT1 0 N 
FOR THE INSTALLATION OF 

TYPICAL PERPENDICULAR FIRE HYDRANT I 



-Site vain Per Plans 

I 

NOTE: 

Concrete Thrust 

V.J. x Flanged Tee Or For Instollation 
Of A Fire Hydrant On An Existing vain 
See Detoilf -9-3-1. 

6" 90' Flanged x Yecharicol Jomt 
Ell. With Thrust Blocking Per E-9-5-1 

6 Ductile Iron Pipe - Length 
TO Fit The LocdCondtion 

Yueler Super Centdm 250 
3 WO Fire Hydront Yodel 
A-42J. ANWAWWA C502 
Approved 

Undsturbed Soil 

Note: Polywrop and 
3 x F x 6 "  Reinforced Concrete 

Hydrant Pumper Shall 
Face The Street 

Tyler 562-A Cost Iron 
Adjustable Valve Box 
Cover Per E-9-4-1 

Undstubed Soil Note: Polywrap and 
Yegolug all fittings 

Undisturbed SOP 

Yminum 8 Cu.Ft. 

Poured Concrete Thrust 
Block 1" Below Drain 
Opening 

Undisturbed Soil 6" Ductile kon Pps Precast Concrete Block 

hFlonges. Bolts. Nuts 
h d  Drain Holes ShalBe 
Free Of Concrete. 

Kept 

The-local Condition 
Site vain Per Plans For Installation Of A Fire Hydrant On 

An fxistinq Yoin See Detoilf-9-3-1 

I I ARIZONA WATER COMPANY I 
\ I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

TYPICAL PARALLEL FIRE HYDRANT 
DATE APPROMD BI DRAW BY I 03.20.1986 I 0824.2006 I E-9-7-1 JW MW 



\ 
No.4 Meter Box With Lid 

0 
I- 

Tyler 562-A Valve Box & Cover 
w/Notch To Fit Flush Over Valve 

FITTINGS SC HEDULE 
2" nfueller 300 BtMCurb Volva 8-20283 FIP x FIP W/ 
2" Mueller Brass Sauore Wrench Nut M a t e r  E-20299 

Undisturbed Soil 

30" J \Trench Grade '"\ 
2. 

3. 

LConcrete Thrust Blocking 
Per E-9-5-1 

2" Brass Nipple - Length To Fit Field Conditions 

2" boss 90. Elbow, IPST 

6. 

7. 

8. 

2" Slroight Coupling CC x FIP H-15451 

2" Copper Pipe 

2" Straight Couphg CC x MlP H-15428 

~ I l U u d l e r ~ O o u b l e  Strop Bronze Service Sadde - BR2B I 

APPROYED BY M E  
CB MW 03.20.1986 A 03.21.2006 

cfuw BY 

I 5. I M.J.Pluq - nfeqoluq Restraints May Be Required I 

E-9-8-1 

1 2" Squore Head Plug. Y P  

I ARIZONA WATER COMPANY 



All Copper Pipe Which Comes Into Contact 
With Concrete ShallBe Wrapped in 20 Mil 
Scotch Wrap 

NOTE: The Horizontal and Vertical 
Alignment Of The Copper Line Will 
Vary According To The Project Conditions 

Minimum Depth Per Arizona Water 
Company Standard Specifications 

Trench Grade 

FFNERk NOT= 
1. The valve shallbe mstdled at high points tmd on long 
runs to vent the occumulation of ok with the h e  under 
pressure- see the conrtruc tion plans for specific locations. 

foces of stainless stecland BUNA-N rubber. 

water mains. 

inlet & '/t" PST outlet, cost iron body and top flange 
4th stainless steelfloat and trim. 

traffic but within right-of-way or easement. 

2. The valve shallhave a % " orifice with vdve seoling 

3. The vdve shallbe Crbph modelAR1O for 6" and larger 

4. Crkpm modelARI0 volve construction consists of o l" IPST 

5. The dr release assembly shdl be located out of the path of 

ARIZONA WATER corn- - ----- - -I- I I I I I I -I= ~ 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

TYPICAL AIR RELEASE VALVE 
*ppRovED nv DATE ce YW 03.20.1997 A 08.24 2006 

rnN By 



Trench Grade 1 
2. 

3. 

4. FENFRA NOTES: 

1" MueUer 8-26008 Toper x Comp.BdCorp Stop 1 

k Req'd 

1 

1" Type 'K'Copper w/NO Splices - Fidd Fit 

1" WeMr 8-25028 IP x Comp. BdCorp Stop 

1. The volve shod be installed at high pohts 
ond on long runs to vent the occurnulotion 
of air with the line under presswe- see the 
construction pions for specific locotions. 

with vdve seoling foces of stainless steel 
and BUNA-N rubber. 
3. The vdve shollbe Crispin moddk?IO 

for 6" cmd lorger woter moms. 
4. Crispin model k?lO volve construction 

consists of o 1" IPST inkt & '/2" IPST 
outlet, cost iron body ond top flange with 
stainless steel float ond trh.  

5. The &r release oosembly s h d  be located 
out of the poth of traffic but withh the 
right-of-woy or eosement. 

2. The vdve shollhove o 'Jc( " orifice 

6. 

7, 

8. 

9. 

1" x 4" Brass Nipple w/9O0Elbow 

Crispin 1" Air Release Vdve. Model &?IO 

'/2" Bross Street Elbow 2 

'/2" Galvanized Pipe - Length os req'd 

1 

1 

2 

111 

10. 

11, 

1/2" Galvonired 90' EH 2 

Number 1 Meter Box 2 

I 13, I No.16 Wire Mesh Screen (Nan-Corrodible) 1 1 1  

I 14. I 4" Thick Concrete Pod - Class 'C'Concrete 1 -  1 1  

I ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

AIR RELEASE VALVE FOR THE NORTHERN REGION 
WPPROMD w. DATE 

CB MW I 03.20.1997 I A0824.20061 E-9-8-3 
Mum BY 



1" Ball Angle Meter Volve 
FlPxMN E-24265-1 W 1 0  Saddle 

Mueller H-10889 Meter Bushing 
Two Req'd (Only for 314" Meter) .il -x 

No.2 Meter Box With Lid \ I  r 

1" Type 'K' Copper Tubing 
(NO Splices) 1" Mueller E-25122 

Ball Curb Valve 
cc x MIP' 

(1 

? .- I- .- 
c 
C 
I- 

For The Following Divisions Add / 
Meter Box For Frost Protection: 

Minimum depth of the meter for. 

Sedona 24" 

Mueller BR2B Series Bronze 
Service Saddle - Double Strap 
IPST Or Taper Thread 7 
Pipe Depth Per 

E-8-1-2. Item 3. 

Pinewood 24"  
Lakeside 36" 
Overgaard 36" 

The distonce is measured // 
1" Mueller 8-25028 
IPST x Compression 
Ball Corporation Stop 

\ 1" OR Mueller E-25008 
Toper x Compression 
Ball Corporation Stop 

from the top of the meter 
box to the top of the meter 

SADDLE TAP TO CA. PVC. OR DIPIPE 
NOTE: The minimum distonce between 
tops on mains other than ductile iron is 12" 

NOTE: 
Only the m e t e i  is supplied by 
Arizona Water Company 

I ARIZONA WATER c o m m  I 
4 I 

I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

~~ 

SINGLE SERVICE CONNECTION FOR A 314" OR 1" METER 
mvm BY APPROVED BV DATE 

cco M.W. 3120186 I 03.17.2006 I E-9-9-1 



For The Following Divisions Add A 
Meter Box For Frost Protection: 

Minimum depth of the meter for: 

Sedona 24" Two Req'd Per Meter 
Pinewood 24"  
Lakeside 36" 
Overgaard 36" 

The distance is measured from the top 
of the meter box to the top of the meter. 

No.2 Meter Box With Lid 

1" Ball Angle Meter Valve 

(To allow for 
Mueller BR2B Series Bronze 
Service Saddle - Double Strap 
IPST Or Toper Threod 

'x 1"x 13.5" Straight U-Bronc 
ueller H-15364 
IP Inlet x MIP Outlet 

1" Brass 90' Street Ell 
Pipe Depth Per 

E-8 

SADDLE TAP TO CA. PVC, 
OR Dl PIPE 

NOTE: The minimum distonce between 
service taps on mains other than ductile 
iron is 12" 

- 1" Type 'K' Copper Tubing 
(NO Splices) 

1" Mueller 8-25028 
IPST x compression 
Ball Corporotion Stop 

OR 

1" Mueller 8-25008 
Toper x Compression 
Ball Corporation Stop 

I 

< 
- t  

< 
< 
b 

! 

- !  

C 
5 
i 

- 4  
i 

- I .  

: 

NOTE: 
Only the meter is supplied by 
Arizono Water Comoanv 

1 I ARIZONA WATER COMPANY 
~~ 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

DOUBLE SERVICE CONNECTION FOR 314" METERS I 
I I M.W. 3-20-86 I 08.25.2006 I E-9-10.1 1 _ _  cco 



ARIZONA WATER conmwy 



No.4 Meter Box With Lid 
(2 Required) 

7 Sensus 2" Compound Meter 

ORIWN BV 

JW 

Mueller 2" Meter Yoke 7 Horizontal Inlet/Outlet 7 Valve Box & Cover per E-9-4-1 

APPPRO\IED BV DATE 

M.W. 3/20/86 08.29.2006 E-9-11-1 

I \ 8-2423-99000 
FIP x FIP \ \  

\ \ L 2 "  Type 'K'Copper Tubing \ \Solkt Cop Block 

Mueller 2" Stroight 
Coupling, H-15428 
cc x MIP 

2" Mueller 300 BallCurb Valve 

Wrench Nut Adapter 8-20299 
E-25122 W /  2" Brass Square 

SADDLE TAP CONNECTION 
Mueller BR2B Series Bronze 
Service Saddle - Double Strap 

TO DUCTILE IRON PIPE 
NOTE: The minimum distance between IPST Thread 
service taps on mains other than ductile 
iron is 12" 

N D  
NOTE: THE LENGTH OF SERVICE IS LIMITED TO 

COMMERICIALLY AVAILABLE ROLLS, TYPICALLY 
60 FEET Only the meter is supplied by 

Arizona Water ComDanv 

I ARIZONA WATER COMPANY I 
STAN DAR D SPEC I F I CAT1 ON 

FOR THE INSTALLATION OF 



V 

v 

< 

I: 
W/Volve Box 

No. 

1. 

FITTINGS SCHEDULE 
6" D.I.P. 

I 2. I 6" G.V.B.&C. m i  x flnq I 

4. 

5. 

6. 

7. 
8. 

9. 

IO. 

I 3. I 6"x4" Reducer flno x m i  -1 
4"x3'-0" D.I.P. Spool flng x pe 

4" x 3" Reducer flng 

2" Test Port 

3" Compound Meter 

3" F.C.A. 

3"x2'-0" 0.1. Spool flng x pe 

3" Gote Volve flno 

11. 

12. 

13. 

~ 

3"xZ" Flg Tee w/  2" Componion Flonge 

3"x4'-0" D.I. Spool flng x pe 

6"xZ" Tapping Soddle 

14. 

15. 

16. 

21. 

2" Copper Pipe 

2" Mueller 825122 BollVolve wlB20299 Nut 

2" Lockina Boll Volve (normallv closed) 
~~ 

2" Mueller H-15526 90" EllCC x CC 

4" Megolug 

3" Slip-On Welding Flonge 

ARIZONA WATER COMPANY 

~~ 

24"x24"x8" Conc. Thrust Block P.I.P. 

575-LA Conc. Vault 

D R A M  BY APPROVED BY cco MW 

NOTE: 

MTE 
10/5/1993 A08.29.2006 E-9-12-1 

1. Use Rowley pipe supports or equivalent 
os needed (See detoil below). 

2. Pipe support locations to be determined 
by field personnel. 

3. Allcopper pipe that comes in contact with 
concrete to be wropped w/10-20 Mil. 
Scotchwrop corrosion protection tope. 

megolugged. 

achieve necessory depths & cover os 
shown on the stondord specificotion for 
the instollation of o concrete vault 
(E - 9- 12 - 5). 

4. Almechonicol joint fittings ore to be 

5. Use deflection fittings (45" Ells.) to 



I 2. I 6" G.V.B.&C. m i  x flnq I 

No. 

1. 

FITTINGS SCHEDULE 
6" D.I.P. 

3. 
4. 

5. 

6"x4" Reducer flng x m j  

4"x3'-0" D.I.P. Spool flng x pe 

2" Test Port  

6. 

7. 
4" Compound Meter 

4" F.C.A. 

8. 
9. 

IO. 

1. Use Rowley pipe supports or equivalent 
as needed (See detail below). 

2. Pipe support locations to  be determined 
by field personnel. 

3. Allcopper pipe that comes in contact with 
concrete to  be wrapped w/10 -20  Mil. 
Scotchwrap corrosion protection tape. 

4. All mechanical joint fittings are to be 
megalugged. 

5. Use deflection fittings (45"  Ells.) to 
achieve necessary depths & cover as 
shown on the standard specification for 
the installation o f  a concrete vault 
(E-9-12-51. 

4"x1'-0" D.I.P. Spool flng x pe 

4" Gate Valve flng 

4"x4'-0" D.I.P. SDOOI flna x D e  

11. 

12. 
13. 

6"xZ" Tapping Saddle 

4"xZ" Tapping Saddle 

2" Copper Pipe 

14. 

15. 
16. 

2" Ball Valve / Locking (Normally Closed) 

2" Mueller 825122 BallValve wIB20299 Nut 

4" Meqaluq 

17. 

18. 

24"x24"x8" Conc. Thrust Block P.I.P. 

575-LA Conc. Vault 

ARIZONA WATER CO~KPANY 

APPROVED BI D R I W  BV cco MW 
DATE 

10/5/1993 A08.29.2006 E-9- 12 -2 



5 3 P  

1. 
2. 

Pipe 

Conc. 

~~ ~ 

6" D.I.P. 

6" G.V.B.&C. m i  

'. b 

6. 
7. 

-* 
Y/Valve Box 

6" F.C.A. 

6"x 1'-0" D.I.P. Spool flng x pe 

I FITTINGS SCHEDULE I N0.l 

9. 

10. 
11. 

6"x 4'-0" D.I.P. Spoolflng x pe 

6"xZ" Tapping Saddle 

2" Copper Pipe 

I 3. I 6"x 3'-0" D.I.P. S ~ o o l f l n a  x De I 

12. 
13. 

4. I 2" Test Port 

5. I 6" Compound Meter 

2" BallValve / Locking (Normally Closed) 
2" Mueller 825122 BallValve w/B20299 Nut 

15. 

16. 

I 8. I 6" Gate Valve flna I 

24"x24"~8" Conc. Thrust Block P.I.P. 

575-LA Conc. Vault 

I 14.1 6" Meaalua I 

NOTE: 

1. Use Rowley pipe supports or equivalent 
as needed (See detail below). 

2. Pipe support locations to  be determined 
by field personnel. 

3. Allcopper pipe that comes in contact with 
concrete to  be wrapped w/10-20 Mil. 
Scotchwrap corrosion protection tape. 

4. Allmechonicol joint fittings are to  be 
megalugged. 

5. Use deflection fittings (45"  Ells.) to  
achieve necessary depths & cover as 
shown on the standard specification for 
the instollation of a concrete vault 
(E -9- 12 - 5). 

Support 1 ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

Block 
6" COMPOUND METER I 

DRAW BI. APPROKD E T  MTF. cco I M W  I 10/5/1993 I A08.29.20061 E-9-12-3 



No.1 FITTINGS SCHEDULE I 

I 3. I 6" G.V.B.&C. m.i. I 

1. I 575-LA Conc. Vault 

2. I 6" D.I.P. 

4. 

5. 
6" x 3'-0" D.I.P. SPoolPiece flng x pe 

6" Strainer 

10. 
11. 

12. 

6" x 2'-0" D.I.P. SpoolPiece flng x pe 

(TRIM SPOOL PIECE TO 3x THE PIPE DIA.1 
6" Detector Check 

6"x.N" Tapping Saddle 

=N" Copper Pipe 

=N" Boll Valve (Lockinql 

14. 
15. 

I 13.1 =N" Meter I 
~~ ~ 

=N" Coup. Adapt. 

=N" Flapper Check Valve 

ARIZONA WATER COMPANY Pipe Support 

I 16.1 6" Meqaluq I 

mm BV APPROMD BY 

cco MW 

I - -  
17.1 24"x24"~8" Conc. Thrust Block P.I.P. 

DATE 
10/05/1993 Ll08.29.2006 E-9-12-4 

=N - Size To Be determined By A.W.Co. 

NOTE: 
1. Use Rowley pipe supports or equivalent 

os needed (See detail below). 
2. Pipe support locations to be determined 

by field personnel. 
3. Allcopper pipe thot comes in contact with 

concrete to  be wrapped w/10-20 Mil. 
Scotchwrap corrosion protection tape. 

4. All mechanical joint fittings ore to be 
megalugged. 

5. Use deflection fittings (45" Ells.) to 
achieve necessary depths & cover as 
shown on the standard specification for 
the installation of a concrete vault 
(E - 9- 12 -5). 

6. To change from a 6" service to o 4" 
service, change all listed 6" moteriols 
to 4" materials. 



Standard Engineered f Vault Cover 

PROFll F VlFW 2" Sized Gravel Fill 2 

CONCRETE V&lT & CO VER SPECIFICATIONS 
Vault - Base No. 575-BL 
Cover - Stondord Engineered Vault Cover 

. 4874 Aluminum Diamond Plate Cover 
For Non-Traffic Loading Areas 

Or 

Cover W /  H-20 Traffic Loading 

Recessed Hasp 81 Safety Latches 

. 4874 Galvanized Steel Diamond Plate 

~ Double Torsion Spring Assisted Doors W /  

1. TotalDepth Of Concrete Vault To Be A 
Maximum Of 3'-0" From Top Of Vault 
Cover To Top Of GrovelFill. 
Service Connections Larger Than 6" In 

Diometer WillConform To The Same 
Vault & Cover Specifications. Size Of 
Vault & Cover To Be Determined By 
A.W.Co. Engineers. 

2. 

I ARIZONA WATER COMPANY 1 
STANDARD SP ECI Fl CAT1 ON 

FOR THE INSTALLATION OF 

CONCRETE VAULT 
MUWN ev APPROKO By 

cco MW 10/5/1993 I n  05.17.2001 I E-9-12-b 



1 I N0.l FITTINGS SCHEDULE 

1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 

Ductile Iron Pipe 

Gate Valve M.J. 

D.I.P. SpoolPiece Fig x Pe (10xDia.) 

Meter Strainer 

Propeller Meter 

Flanged Coupling Adapter 

Megalug Gland (Thrust Anchor) 

Concrete Thrust Block P.I.P. 

Concrete Vault 

I NOTE: 

DRAWN BY APPROMD BY 

JPK MW 

1. Use Rowley pipe supports or equivalent 
as needed (See E-9-12-4). 

2. Pipe support locations to be determined 
by field personnel. 

3. AllSched. 40 Stl. pipe outside of vault to  
be wrapped w/10 -20  Mil. Scotchwrap 
corrosion protection tape. 

4. All mechanical joint fittings to  are to  be 
megalugged. 

5. Use deflection fittings (45" Ells.) to 
achieve necessary depths & cover as 
shown on the standard specification for 
the installation of a concrete vault 
(E -9- 12 - 5) .  

DATE 

7-20-95 I E-9-12-6 

1 I ARIZONA WATER c o m m  
W 

I J 
I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

NON-POTABLE PROPELLER METER 



Hersey ModelEDC 111 
Detector Check Volve 

Topping Sleeve & Volve Per E-9-3-1 
Or New MJ x Flonged Tee 

Flonged x MJ Gote Volve 
w1Megolug Restroints 

Thrust Blockin 

- . - - - I - - - - 

i 

Undisturbed 

314" Copper Test Port 

--~ueller 314" Stroight H-15428 

rhrus 
'er E 

ARIZONA WATER C O ~ M  

Volve Box & Cover 
Per E-9-4-1 

DPAWN W 

CB 

\ 

APPROMD W DATE 

MW 10.16.1990 n03.09.2007 E-9-13-1 

\ \  Finish Grade 

314" Copper Test P o r t 1  

518" x 314" Angle Stop 
Lockwing MN x FIP 

(Locks In The 
Mueller No. 681228 

Position) 

Sensus ~ * ~ x ~ , ~ *  
Byposs Meter, 
Supplied By AWC 

No.2 Meter Box w/Lic 
For Byposs Meter & 
Test Ports. Note: 2 
Meter Boxes For The 
Northern Region 

518" x 314" Angle Chec 
MN x FIP 
Mueller No. 681230 

disturbed Soil 

h 



I 
Plain End Pipe Typical 

Service J 

1 2  
I 
U 

ONLY The Bypass Water Meter (Sensus) 
Is Supplied & Maintained By Arizona 
Water Company. DO NOT ENCLOSE $ &  

I % 

Resilient Seated Gate Valve, 
Outside Screw & Yoke 
FlgxFlg - By Customer 

Flanged Pipe Spoo 
Typical- By Custo 

Finished Grade 

ARIZONA WATER C O ~ M Y  

STANDARD SPECIFICATION 
Minimum Depth Of Cover Over 
6" & 8" Mains is 36 Inches. 
12" & Greater is 48 Inches 
Unless Otherwise Specified FOR THE INSTALLATION OF 

3 THRU 10" REDUCED PRESSURE PRINCIPLE-DETECTOR 
WITH BYPASS METER ASSEMBLY (RPDA) FOR FIRELINE SERVICES 

MW I 10-13-98 I A1-19-2000 I E-9-13-2 CB 
APPROVED BY DRAW BY 



1 

8. 

’. 

Allcopper Pipe Which Comes Into Contact 
With Concrete ShallBe Wrapped in 20 Mil 

4” Thick Concrete Pad - Class ‘C’Concrete 

Vandal enclosure to be centered on the 
concrete pod 

NOTE: The Horizontal And Vertical Alignment 
Of  The Copper Line WillVary According To 
The Project Conditions 

Minimum Depth Per Arizona Water 
Company Standard Specifications 

Y A V 

Ductile Iron Pipe 
Size Per Plans 

\Trench Grade 

NOTE: 

1. Pressure relief valves are typically located just 
down stream of a pressure reducing station or 
where system conditions might be subject to 
greater than allowable pressures. 

2. The relief valve assembly and vandal enclosure 
shall be located out of the roadway, but within 
the right-of-way or easement. 

(01 FITTINGS SCHEDULE 
I 1. I Mueller BRZB 6ronze Service Saddle - Double Strop I 
I 2. I 2” Mueller 8-25008 Toper x Cornp. BollCorp Stop I 

2” Type ‘K’ Copper w/NO Splices - Field Fit 

2” Mueller 8-25028 IP x Comp. BallCorp Stop 

2” Pressure Relief Valve Watts 174A With A 
2” Inlet / 2“ Outlet 30-150 si W/ Bronze Bod 

6. 2” Brass Street Elbow 

I 7. I No.16 Wire Mesh Screen (Non-Corrodible) I 

I ARIZONA WATER COMPANY 1 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

TYPICAL PRESSURE RELIEF VALVE ASSEMBLY 
PRLWN BY W R O M D  BY M E  cco MW 3/20/1986 A 08.29.200 



All Copper Pipe Which Comes Into Contact 
With Concrete ShollBe Wropped in 20 Mil 
Scotch W r  op 

2" AB Fill, Stop Just 
NOTE: The Horizontol And Vertical Alignment Relief Valve 

Of  The Copper Line WillVory According To 
The Project Conditions 

2. 

3. 

4. 

5. 

6. 

\ 
2" Mueller 8-25008 Toper x Camp. BoUCorp Stop 

2" Type 'M' Rigid Copper w/NO Splices - Field Fit 

2" Mueller 8-25028 IP x Comp. BoHCorp Stop 

2" Pressure Relief Volve Watts 174A With A 
2" Inlet / 2" Outlet 30-150 psiW/ Bronze Body 

2" Bronze Check Volve Watts Series CV 

101 FITTINGS SCHEDULE 

~ 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

PRESSURE RELIEF VALVE - NORTHERN REGION 

\-Trench Grode NOTE: I 1. I Mueller BR2B Bronze Service Soddle - Double Strap I 
1. Pressure relief valves ore typically located just 

down streom of o pressure reducing station or 
where system conditions might be subject to 
gr eoter than ollowoble pressures. 

2. The relief valve assembly ond vandal enclosure 
shollbe locoted out of the roodway, but within 
the right-of-way or easement. 

2" Schedule 40 Cut Pipe - Field Fit 

2" Bross Street Elbow 

No.16 Wire Mesh Screen (Non-Corrodible) 

10. 4" Thick Concrete Pad - Class 'C' Concrete 

Guardshock, Mode GS-1, Availoble From BPDI. Inc. ' I Availoble In Leof k e e n  Or Desert Tan 

I ARIZONA WATER CO~MPANY I 

-WED W DATE cco MW I 3/20/1986 I A08.29.20061 E-9-14-2 
DRAW BY 



Q 
4 

\ 

a - 
4 

a 
4 

/ 

a 
4 
I 

4- 
4 

DRAW BY APPROKD By 

JPK MW 

FITTINGS SCHEDULE IN0.l 

DATE 

11-16-88 9-27-95 E-9-15-1 

5. 6 Gate Valve Flg. 

6. 6"x2'-0" D.I.P. Spool F1g.xP.E. 

7. 

8. 

9. 4" 90' Ell. Flg. 

10. 4" Gate Valve Flg. 

11. 4"xI'-0" D.I.P. SpoolFlg.xP.E. 

12. 4" FLg. Coup. Adopt. (RockweR913) 

13. 4"x2'-0" D.I.P. SpoolFlg. 

14. 4" Medium Flow Pressure Reducina Valve Flo. 

6" Flg. Coup. Adopt. (Rockwell913) 

6" High Flow Pressure Reducing Valve Flg. 

7.  = - -  

115. ( 2 " x 9  0.0. Reducina Fla. 1I.P.T.) - -  
16. 12" 90' Ell. F.I.P. 

17. 12" Ball Valve f.1.P~ 

I 22.12" Pressure Relief Valve (See E - 9 - 1 4 - 1 ) l  
23. I 12"x36"~36" Conc. Thrust Block P.I.P. 

24. IPressure Gauge w/shut o f f  volve 1 
NOTE: 

1. Use Rowley pipe supports or equivalent os 
needed. (See E-9-12-41 

2. Pipe support locations to be determined by 
field personnel. 

3. Voult-612 LA top section w / l 2 "  Dio. sump 
hole. Cover-concrete slab top w / ( 4 )  4'-0" 
x2'-6" aluminum spring loaded hinged style 
covers for non-traffic loading oreos. For oreos 
w/low density traffic. cover is to be designed 
for H-20 traffic looding. 

4. AIISched. 40 Stl. pipe outside of voult to be 
wropped w/f0-20 Ma. Scotchwrop corrosion 
protection tape. 

5. Use deflection fittings (45' Ells.) to achieve 
necessary depths & cover os shown on the 
stondord specification for the installation of 
o concrete voult (E-9-12-5). 



1. Spec ific Items To Re Pai nted Dee r -0  Pure White Fnamel: 
A. All Booster Pumps. 
B. All Electrical Motors And Gas Engines. 
C. Well Pump Discharge Heads. 
D. Electrical Panel. 

A. Well Shelter. 
7 Spec ific Ite ms To Re Painted Frost Cap W hite Or Dee r - 0  Pure White Fnamel: 

ARIZONA WATER CTO"Y 

3. SDec ific Items To Re Pai nted OSH A Oranae: 
A. Electrical Conduit. 

4. AllOther Items To Re Painted With Fither: 
(A t  Manager's Discretion) 

A. Cholla Green 
B. Forest Green 
C. Sonora Beige 
D. Red Rock 
E. Rock Brown 
F. Deer-0 Pure White 
G. Elkhorn Cactus 



0 

PLAN V I E W  

& 

10 c 

C '  
r 

P R O F I L E  V I E W  

I ARZZONA WATER COMPANY I 
STANDARD SPEC1 FI CAT1 ON 

FOR THE INSTALLATION OF 

STEEL WATER STORAGE TANK 

D*TE: 
E-9-17-1 10-17-88 2-12-96 MJW JPK I *pmoMDBy 

DRAW4 W 



2" PROBE CONTROL /- AIR RELIEF VALVE \ f LEVEL CONTROL 

3. THE WELDED STEEL HYDROPNEUMATIC TANK WILL BE COATED AS PER AWWA SPECIFICATION D102 & I NSF STANDARD 61. 

PRESSURE RELIEF 
VALVE 

I I  
SIGHT GLASS w /  
STOP COCKS- 

4. THE FOLLOWING INFORMATION WILL BE INCLUDED WITH THE APPLICATION FOR APPROVAL TO CONSTRUCT. 

1. Tank Location 

2. Tank Length 

3. Tank Diameter 

1 4. Tank ,Capacity 

2" DRAIN 
CONNECTION 

FLANGED INLET/ 
OUTLET 

CONC. PAD / 

ARIZONA WATER COMPANY 

~ l l " x 1 5 "  MANWAY 

1" CONTROL 
CONNECTION 
(5 TYP.) 

1" CONTROL 
CONNECTION 
(5 TYP.) 

INLETIOUTLET END MANWAY END 

1. ALL HYDROPNEUMATIC TANKS SHALL BE DESIGNED & CONSTRUCTED IN ACCORDANCE WITH THE CURRENT 
REQUIREMENTS OF THE ASME CODE FOR UNFIRED PRESSURE VESSELS, SECTION VIII. DIVISION 1. 

2.FlNlSHED TANK SHALL BE DISINFECTED IN ACCORDANCE WITH ADEQ BULLETIN N o . 8  BEFORE BEING 
PLACED INTO SERVICE. 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

HYDROPNEUMATIC TANK 
DRAW BV APPROVED B V  M E  

JPK MW 3-20-1986 A 01.16.2007 E-9-18-1 



NOT 
CONVERTED 

TO 
C AD 

1 I ARIZONA WATER CO~MPANY 
I J 

I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

WELL SHELTER 
DRAW BV APPROMO BV DATE 

CB I 03.20.1986 I A04.03.20011 E=s=@-I 



2" PERFORATED 
SOUND T U B E 7  r S T E E L  WELL CASING 

3" STL. GRAVEL 
FEE0 TUBE 

*4 Bars Cont. : .ting - 

To Exist. Woter Moin 1 
-Steel Well Casing 

2" PERFORATED 
SOUND TUBE 

A FRAME VALVE BOX 
FLUSH W/SLAB TYP. 45' BEND TYP 
2" PVC PLUG 

PROFILE VlFW CONC. WELL SL& 

I-------- 
PI AN VlFW CONC. WE1 I SLAB 

2. System Pressure Q Woter Moin - 
3. Design G.P.M. - 
4. Pump Controlled By - 
5. WellDoes Not Lie Within The 100 Yeor Flood Ploin. 
6. WellDoes Not Lie Within 100 Feet Of A Septic Tonk. 
7. WellDoes Not Lie Within 50 Feet Of  A Sewer Line. 
8. WellDoes Not Lie Within 100 Feet O f  A Discharge Activity Which 

9. WellDoes Not Lie Within 100 Feet O f  An Underground Storoge Tank. 
10. WellDoes Not Lie Within 100 Feet O f  A Hozordous Woste Focility. 
11. All Woter Reloted Fittings Wi l l  Conform to N.S.F. Stondord 61. 
12.The WellIs Not Locoted Within 500 Feet O f  Surface Woter. 
13.The Site Will Be Groded To Provide Adequote Drainage Away 

14. 6.88 Ibs. of Davis .8084 Grey Dye, Per Yard, For 2500 PSI 
Concrete 

Requires An APP. 

From The Well. 

I ARIZONA WATER c o m m  I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

TYPICAL WELL W1 LINESHAFT TURBINE PUMP 
DATE APPROMD BY DRAWN BY 

JW M.W. 3 - 2 0 - 8 6  9/15/04 E-9-20-1 



Air Release Valve Screened *I/ 
No.16 Non-corrodible Wire Mesh 

Sanitary Well Seal 

Threadless Hose Bibb For 

Production Meter 

94 Bars Cont. To Exist. Water Main 

Conc. WeU Sed 

%" Galvanized &r Line 
To Extend lo The Top 
Of The Turbine Bowl 
Ass em b I y 

Steel Well Casing / 

1. Pump Setting - 
2. System Pressure Q Water Main - 
3. Design G.P.M. - 
4. Pump Controlled By - 
5. WellDoes Not Lie Within The 100 Year Flood Plain. 
6. WellDoes Not Lie Within 100 Feet O f  A Septic Tank. 
7. WellDoes Not Lie Within 50 Feet O f  A Sewer Line. 
8. WellDoes Not Lie Within 100 Feet Of A Discharge Activity Which 

9. WellDoes Not Lie Within 100 Feet Of An Underground Storage Tank. 
10. WellDoes Not Lie Within 100 Feet Of A Hazardous Waste Facility. 
11. All Water Related Fittings Wil l  Conform t o  N.S.F. Standard 61. 
12.The Wellls Not Located Within 500 Feet Of  Surface Water. 
13.The Site WillBe Graded To Provide Adequote Drainage Away 

Requires An APP. 

From The Well. 
4'-0- Steel Well Casing 

I- ] io 

1- 68-0" -I 
PI AN VIEW CONC. WFLL SI AR 

I ARIZONA WATER COMPANY I 
~ ~ ~~ 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

TYPICAL WELL W1 SUBMERSIBLE TURBINE PUMP 
Lmuu BY APPROMD BY DATE 

ipk M.W. 3-20-86 I A 2-16-01 I E-9-21-1 



AllNew Purchases To Conform To The Following: 

cco I DRAW BY 

Column PiDe 

DATE 
3/20/1996 A 2/13/2001 E-9-22-1 

4" I.D. - 8 Threads Per Inch Tapered 74'' Per Foot Right Hand 
6" I.D. - 8 
8" I.D. - 8 
10" 1.D.- 8 
12" 1.D.- 8 
14" 1.D.- 8 I 

,I I I ,  I ,  I ,  I ,  ,I 

I O  I ,  I 

I I ,  I, 0 ,  I ,  I ,  I ,  8 ,  

I ,  I, I, I t  I ,  I ,  

I 0 ,  , I  , I  I ,  

I t  

OilTube - Peerless Type 

11/2" O.D. - 14 Threads Per Inch Right Hand 
2" O.D. - 12 I, I ,  I, I, I, 

21/2" O.D. - 10 I, I , I  ' I  I, 

3" O.D. - 10 I, I, 0 ,  I, 

31/2" O.D. - 10 I ,  I ,  I ,  II 0 ,  

4" O.D. - 10 I, I ,  I 1  I, I 1  

Line Shaft 

%" O.D. - 10 Threads Per Inch Left  Hand 
1" 0.0. - 14 

1-3/16" O.D. - 10 
1-1/2" O.D. - 10 

1-11/16" O.D. - 10 
1-15/16" O.D. - 10 
2-3/16" O.D. - 10 
2-7/16" O.D. - 8 

I I, I ,  

I, ,I I, , I  I ,  

,I , I  I, 

I, ,I ,I 

I, , I  I ,  I, I, 

0 ,  I ,  I , I  I 

I O  

I 
4 

I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

COLUMN PIPE, OIL TUBE AND LINE SHAFT I 



-y 3" x 2" REDUCER, IPT 

3" FIRE HYDRANT METER WISHUTOFF VALVE 

3" x 2" REDUCER, IPT 

AWWA APPROVED 2" REDUCED PRESSURE BACKFLOW PREVENTER ASSEMBLY 
SUPPLED WITH AMMONIA & CHLORINE RESISTANT SEATS AND SILICONE 

2" MUELLER 300 BALL STRAIGHT VALVE 

VALVE BOX PER E-9-4-1 

I 

DRAW BY: *ppRovED w 
CB MJW 

I- STAINLESS STEEL TAPPING SADDLE 
PER E-9 -3 -1  

THRUST BLOCKING PER E-9 -5 -1  

DATE 

05.14.2004 E-9-23-1 

1.FlNAL INSPECTION AND CONNECTION TO BE WITNESSED BY AN ARIZONA 

2. REDUCING FLANGES TO BE PROPERLY RESTRAINED. 
3.lNSTALL JUMPER TAP FOR TEMPORARY METER DOWNSTREAM OF THE 

WATER COMPANY REPRESENTATIVE. 

REDUCING FLANGE FOR PRESSURE AND BACTEE TESTING. 
4. JUMPER ASSEMBLY MUST BE A MINIMUM OF 18" ABOVE FINISHED GRADE. 
5. BACKFLOW ASSEMBLY REWIRES CERTIFICATION. 
6. ASSEMBLY NOT TO BE REMOVED AND SPOOL PIECE INSTALLED FOR FINAL 

CONNECTION UNTIL ALL TESTING, BACTERIAL CLEARANCE AND FINAL 
INSPECTID& HAVE BEEN OBTMIED. 

7.ALL NEW PIPING SHALL BE PROPERLY RESTRAINED. 

PRESSURE TESTING AND 
CHLORlNATlON VALVE 

MAN SIZE x 2" REDUCING FLANGE 

\ 

I ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

I HOT TAP & JUMPER METER CONNECTION 



Two Spocers Within 2 ft. 
Of Each End Of Casing (typ.) 

Steel Casing Pipe r 

I S E C  T I 0  N C U T  
End Seols 
After insertion of the corrier pipe into the casing. the ends of the casing shallbe closed by 
installing 1/8" thick synthetic rubber end seals equal to the PSI Model "C" end seol os monufoctured 
by Pipeline Seol ond Insulator. Inc., Houston, Texos. 

PSI Model C Rubber End Seol 
With Stoinless Steel Bonds 

20" - 23.98" 
24" - 28.16" 

30" - 35.40" 
36" - 41.84" 

L C o r r i e r  Pipe with Field-Lock Gaskets 

20" - 27.08" 
24" - 31.58" 

# s 

30" - 39.12" ARIZONA WATER C O ~ M Y  
36" - 46.00" # 

C R O  s s  S E  C T I O N  
The cosing spocers shall be the PSI Ranger II Casing Spocers os 
monufactured by Pipeline Seol and Insulator. Inc.. Houston, Texas. 

NOTE: The Carrier Pipe Shall Be Polywrapped 
Prior To The Skid lnstollotian & 
Insertion Into The Corrier Cosing For 
Divisions Requiring Polywropped Pipe. 

OD M.J. BELL OD Push On 
Joint Bell I I 

6" - 8.66" 6" - 11.12" 

=Thickness Of Skid To Extend A Minimum of 
I/?" Above The 0.0. Of  The Pipe Bellor Gland. I L  - -  - 

STAN DARD SPEC I F I CAT1 0 N 
FOR THE INSTALLATION OF 

TYPICAL WATER LINE ENCASEMENT 
n m w  WROVEO BY MP 

CB 



I I  

L! 
I t  

' I  

I 
I 
I 
1 

g s  
b' 



Lina Post: 

End Post: 

Corner Post: 

Gale Pose 

Top Rab 

chain Lhk cobric: 

S.rvoqw 

fi1t;nOtr 

B a b  wire: 

8 a b  k m  

Trndon Wet 

Line Posl Set: 

TrminorPos~ Set: 

1-718'' O.D. 1.74 Ibs. P/L.F. 

2-718'' O.D. 4.64 Ibs. P/L.F. 

2-718'' 0.0. 4.64 Ibs. P/L.F. 

2-718" 0.0. 4.64 Ibs. P/L.F. 

1-518'' O.D. 4.64 Ibs. P/L.F. 

9 Go. 2" Mesh Golv. Before Weave 

Barb/Knuckle 

Pressed Steel 

2-112 G a l 2  Point 

1 Piece145' Arm 

9 GaJGolv. 

6"x24" In Concrete 

8"x30" In Concrete 

ASTM A-256 

ASTM A-256 

ASTM A-256 

ASTM A-256 

ASTM A-256 

I ARIZONA WATER COMPANY 1 
STANDARD S P ECI FI CAT1 0 N 

FOR THE INSTALLATION OF 

I CHAIN LINK FENCE 
DRAW BI APPROVED BY DATE. 

cco MW 7/7/1992 2/9/2001 E-9-26-1 



-Pi- 
1 

4 
S E C T I O N  X - X  

NOTES 
1. Minimum 2 Supports Per 

Joint Of Pipe. 

2. AllBolts ShollHave A Lock 
Wosher Under The Nut. 

3. All Nuts Shall Be Stoinless 
Steel Series 304.  

PIPE SIZE 

10" 17" 

12" 10" 19" 

ll/e"x12" Stainless Steel 
Wedge Bolts, Series 3 0 4  

'/2"x5"x3" Angle 

I/e*'xI'' Stoinless Steel Strop, 
Series 304 

4"x4" W.F. Light Beam 
%'I Fig. -%GI' Web 

X-J 
B 

1 \Strops To Be Welded To Threoded 
Stohless SteelBolts, Series 304 

Conc. Bridge Structure 1 

S U S P E N S I O N  D E T A I L  

I ARIZONA WATER COMPANY I 
\ 

STANDARD SPEC I Fl CAT1 ON 

SIDE HUNG WATER LINE SUSPENSION 

FOR THE INSTALLATION OF 

JPK I *ppRoMDBy MJW DATE 7-12-96 A E-9-27.1 DRAWN BV 



1 Existing Grade 

ARIZONA WATER COMPANY 

3" Terra Tape, Imprinted 
'ARIZONA WATER Co.' 

D R * W  BY AfQROMD BY M E  
CB 03.24.1997 

m 1 4  AWG Solid 
Copper Locator Wire 

A 09.2 7.2006 E - 9-28 - 1 

TYPICAL WATER TRENCH DETAIL 

7 Size Pipe Per Plans m14 AWG Solid Copper Direct-Bury Locator Wire 

/- 

Polyethylene Encasement per DIPRA 
Method 'A' - Wet Trench Conditions 

WIRE GENERAL NOTES: 

TYPICAL PROFILE VIEW 

1. All pipe shallhave m14 AWG Solid Copper 
Direct-Bury Locator Wire Installed Directly To 
The Polywrap At 45" From The Vertical Center 
Of The Pipe and ShallBe Attached Using 10 
Mil Vinyl Tape. 

Of Each Valve Box and Be Capable o f  Extending 
12" Above the Top Of The Box In Such A Manner 
So As Not To Interfere With Valve Operation. 

2. The Locating Wire ShollTerminate At the Top 

TAPE GENERAL NOTES: 

LIO MilVinylTape - Typ. 

1. Use Terra Tape 3" Marking Tape As Manufactured 

2. The Tape Is Blue & Imprinted 'ARIZONA WATER Co.' 
3. INSTALLATION: The Pipe Warning Tape Shall Be 

Installed Over Allwater Mains And ShallBe Buried 24 
Inches Below The Surface Over The Center Of The Pipe. 
A) The Backfill Shall Be Sufficiently Leveled So That The 
Tape Is Installed On A Flat Surface. 
B) The Tape ShollBe Centered In The Trench With The 
Printed Side Up. 
C )  Care ShallBe Exercised To Avoid Movement Of The 
Tape While The Remaining Backfillls Moved Into The Trench. 

By Reef Industries Inc. Of Houston, Texas (1-800-231-2417) 

~ 

STANDARD SPECIFICATION 

PIPE WARNING TAPE AND LOCATOR WIRE 

FOR THE INSTALLATION OF 



Yorked " W A T E R  

7 SEE E-9-4-1 

ARIZONA WATER COMPANY 

-14 AWG Solid Copper 
Direct-Bury Locator Wire 

Concrete \ 

/ Polyethylene Encasement Per DlPRA 

I 

\ 

Method 'A' - Wet Trench Conditions 

I 

1 

- - 
- - - -  - L -  

Pipe Size Per Plons 

4 Min. 10 MilVinylTape - Typ. \ 7 



Kupferle Foundly, St. Louis, MO 63102. 

STAN DAR D S P ECI FI CAT1 0 N 

SAMPLING STATION 

FOR THE INSTALLATION OF 

DATE m R O k E D  BV MUW BV I E-9-29-1 01.24.2007 CB MW 
I 

* 
ARIZONA WATER COMPANY 
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Pinewood 
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A R X W N A  WATER COMPANY 

WORK AUTHORIZATION 
W.A. NUMBER: 
P.E. NUUllCR 
BUDGET ITEM NO.: 

1 4 3 2  

5 1  

Replace radios at 16 sites to be compliant with FCC narrow band requirement. S i  Include: Sedona Office, Harmon 
High Park Tank, Rainbow Well No. 8. Williams Well No. 7, Southwest Center Well No. 8, Harmony Hills Well No. 12, 
M o n a  Golf Resort Tank, Rancho Rop Welf, Sedona Golf Resort Well, Valley Vita Well No. 13, Montezuma Hills 
Tank, Wickiup M e s a  Tank, Rimrock Well No. 1 , Rimrock Well No. 2, Montezuma Haven Well No. 3, and Pinewood 
Unit 9 Tanks. Construct In accordance with attached drawings andlor Arizona Water Company specifications. 

APPROVED 2012 BUDGET fTEM ($125,000) 
The FCC narrow banding mandate requires that all existing rad i i  that operate on channel bandwidths of 25 kHz be 
converted to 12.5 kHz 01 less on or before January 1,2013. These radio replacements and modifications are needed 
In order for the Company to provide safe, reliable, and adequate water service. 

2 

COST ESTIMATE 

WTEFUAL 

ABOR 
.U."-."l"."."."~".~,"."~~"."...".~"...,.,".~",,.". 

.. ................................................ 
:oNTRAc7PoR1x)N 
VERHEAD 
..................................................... 

."".."..,..."."."".... 

JNDS RECUVED: 

ONTRtBUlYoIys RECEIVED 
.U".."........-....."-.".._.1.0...." .... "~"n.......'....." 

EFUNDABLE AWANCES RECEIVED 

OTAL CONTRIBUTIOWAOVANCES 

.I."."^.-.-.".-."."." ...... ..."......"...-"..."1,....." 

were are two separate contracts with Global Data 
pecialh associated with this WA: 
Sedona 
Valley vista 

RELEASED TO 
CONSTRUCTION 



ARIZONA WATER COMPANY W.A NUMBER 
P.E. NUmm 

14332 

Replaca radios at 16 bites to be compliant with FCC narrow bend requirement. Sibs Include: Sedan8 Omce, Harmony High Park 
Tank, Rainbow WeH No. 6, Wtlliama Well No. 7, S m 8 t  Center Well No. 8, Harmony Hllr Well No. 12, Mona Golf Resort 
Tank, Rancho Rojo Well, Sed- Golf Resort W d ,  Valley Vista Well No. 13, Monteruma Hills Tank, Wickiup Mesa Tank, Rimrock 



..................... 

.............. .............. 

.............. .............. _ ..........._. 

.......... .................. 

.......... .................. 

.................. 

.............................. 

.............................. 

6 B B  
8 W 8  
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ARIZONA WATER COMPANY 

SPEC I FI CATION S 
GENERAL CONDITIONS OF CONTRACT: E-4-1 

CONSTRUCTION SPECIFICATIONS: E-8-1 

STANDARD SPECIFICATION DRAWINGS: E-9-1 

2007 EDITION WITH 2010 REVISIONS 



A R I Z O N A  WATER COMPANY 

GENERAL CONDITIONS OF CONTRACT: E-4-1 



ARIZONA WATER COMPANY 

E 4 1  

GENERAL CONDITIONS OF CONTRACT 

DEFINITIONS 

A. Commnv. The words "Company" or "Arizona Water Company" mean Arizona Water 
Company, and where applicable, any division of Arizona Water Company, whose 
principal place of business is located at 3805 North Black Canyon Highway, Phoenix, 
Arizona 85015-5351 (Post Office Box 29006, Phoenix, Arizona 85038-9006). 

B. Commnv's Authorized ReDRSentatiVe. The words "Company's Authorized 
Representative" mean any officer of the Company, and any of the Company's Engineers, 
any Division Manager or Superintendent of the Company and/or such other person@) 
designated in writing as the "Company's Authorized Representative'' by the President or 
any Vice President of the Company. 

C. Contractor. The word "Contractor" means either an individual or other entity employed to 
do the work as shown on the Construction Drawings and as specified herein. 

D. Construction Drawinas. The words 'Construction Drawings" mean plans prepared by or 
on behalf of Arizona Water Company. 

E. Invitation to Bid. The tern "Invitation to Bid" means the current copy of Arizona Water 
Company's Form E-3-1 1-4 Request for ProposallContract or Form E-3-t 2-2 Invitation to 
Bid. 

F. Contract. The word "Contract" mans the written document titled "Contract" or 
"ProposaUContract" when such document has been signed by an officer or ofher 
authorized representative of both the Contractor and the Company. 

G. Inswctor. The word "Inspector" means the Company's Authorized Representative or a 
person designated in writing by the Company's Authorized Representative. 

W01104 
W h l R F  

E41-1 



GENERAL CONDITIONS OF CONTRACT 

1. 

2. 

3. 

4. 

5. 

GENERAL 
These General Conditions of Contract govern all works of installation and construction 
unless deviations are provided for on the Construction Drawings or in the Contract. 

BONDS 

The Contractor shall, upon request by the Company, furnish a performance bond and a 
material payment bond in the amount of 100% of the Contract price, in a form and from a 
surety acceptable to the Company. 

LABOR AND/OR MATE RIAL RELEASES 

The Contractor shall supply labor and/or material releases satisfactory to the Company 
when requested to do so. Forms will be provided by the Company. 

LICENSE 

The Contractor shall have, as may be required by law, a valid license applicable to the 
work to be performed. 

INSURANCE 

The Contractor shall maintain in full force and effect insurance at no less than the 
following minimum amounts: 

-- 
WORERS CO~~PENSATION In accordance with requirements 

of the laws of the State of 
Arizona. 

Combined single limit of not less 
than $1 ,O00,000 for each 
occurrence. 

Combined singie limit o f k t  less 
than $l,OOO,OOO for each 

Contractor shall either require 
each of its subcontractors to 
procure and to maintain 
Subcontractor's Public Liability 
and Property Damage Insurance 
and Vehicle Liability Insurance of 
the type and in the amounts 
specified in this Section 5 or 
insure the activities of its 
subcontractors in Contractor's 
own policy, in like amounts. 

- ___ - 
COMPREHENSIVE GENE-RAL LiABILiw 
(Including contractual liability covering 
death, bodily injury and property damage) 
AUT0MOii"E ilA8lUrV 
(Including owned, non-owned and hired 
vehicles) occurrence. 

SU8CONTRACTORzS PUBUC LIABILITY 
AND PROPERTY DAMAGE INSURANCE 
AND VEHICLE L i a m m  INSURANCE 

-- __ 

- . _. I_-__ 

wo1m 
W M R F  
E41-2 



Such insurance shall name the Company, its officers, agents, and employees as 
additional insured and be primary for all purposes. 

The Company will at all times have the right to require that all of such insurance be 
placed with insurance companies that are satisfactory to it. The Contractor shall file with 
the Company a certificate evidencing that each policy of insurance for the above 
coverages in the minimum amounts specified has been purchased and is in good 
standing. 

Such certificate shall provide that notice be given to the Company at least thirty (30) days 
prior to cancellation or material change in the form of such policies or any of them. Such 
certificates shall be kept on file by the Company and the Company must have current 
certificates on file, or a certificate must accompany any bid proposal, before that proposal 
will be accepted by the Company. 

6. CONTRACTOR UNDERSTANDS WORK AND WORKING CONDITIONS 

By executing a Contract with the Company, the Contractor warrants that it has, by careful 
examination, satisfied itself as to the nature and location of the work, including soil 
conditions, the character, quality and quantity of the materials to be encountered, the 
character of the equipment and faaliiies needed preliminary to and during prosecution of 
the work, the general and local conditions, and all other matters which can in any way be 
expected to affect its work under the Contract. Verbal agreements or conversations with 
any officer, agent or employee of the Company, either before or after the execution of the 
Contract, are not binding upon the Company and shall not affect or modify any of the 
terms or obligations herein contained. 

7. SPECIFICATIONS AND DRAWINGS 

The Contractor shall keep on the job a complete copy of all drawings and specifications 
furnished by the Company which are applicable to the Contract with the Company. 
Anything mentioned in the specifications and not shown on the drawings or shown on the 
drawings and not mentioned in the specifications shall be of like effect as if shown or 
mentioned in both. In case of a discrepancy between the fuures, drawings or 
specifications and physical conditions of the job, the matter shall be immediately 
submitted to the Company's Authorized Representative for decision as to adjustments, if 
any, because of the discrepancy; *out a decision from the Company's Authorized 
Representative no discrepancy shall be adjusted by the Contractor, save only at its own 
risk and expense. Any deviation from the specifications must be approved in writing by 
the Company's Authorized Representative. 

8. PROPERTY PROTECTION 

Trees, fences, poles, underground structures and all other property shall be protected 
unless their removal is authorized on the Construction Drawings. Any property damaged 
shall be restored by the Contractor, at its expense, to the owner's satisfaction. 



9. 

10. 

14. 

12. 

13. 

14. 

15. 

SPECIAL PERMITS, LICENSES AND INSURANCE 

The Company shall obtain all permits for railroad, county, state, city and irrigation district 
rights-of-way as well as Forest Service, State Land Department and Bureau of Land 
Management permits. (Pipeline Contractors) 

Whenever b l a s t i  is required, the Contractor shall obtain all permits, licenses and 
insurance required at its expense. (All Contractors) 

The Contractor will be required to obtain, and shall certify in writing to the Company that it 
has obtained, all additional permits required to perform the work including, but not limited 
to, a National Pollution Discharge Elimination System Permit and/or an Aquifer Protection 
Permit as those permits relate to disposal of drilling, development and test waters and/or 
any other discharge or similar activity. (Well Drilling Contractors) 

SURVEYS 

The Company shall be responsible, or arrange, for all surveys required for the work 
covered in the Contract, unless otherwise specified. 

BENCH MARKS, PROPERTY STAKES AND SUR VEY STAKES 

Bench marks, property stakes and survey stakes shall be preserved by the Contractor, in 
case they are destroyed or removed by Contractor or its employees, the Company will 
replace them at the Contractor's expense, and the Contractor and its sureties shall be 
liable therefore. 

TOOLS. EQUIPMENT AND MATERIALS 

The Contractor shall furnish all of the necessary tools, equipment, and pipeline materials 
required for the work, All material furnished by the Contractor shall be of the quality 
specified by the Company in its Construction Specifications (E-8-1). 

SUPERINTENDENCE B Y CONTRACTOR 

The Contractor shall assure adequate superintendence of the work by a competent 
foreman or superintendent (with full authority to act on behalf of Contractor) satisfactory 
to the Company, who will be on the job at all times when work is in progress. 

ORDFR AND DISCIPLINE 

The Contractor shall at all times enforce strict discipline and good order among its 
employees. 

INDEPENDENT CONTRACTOq 

The Contractor is an independent contractor and any provisions in the Contract, the 
specifications, or these General Conditions of Contract and Arizona Water Company's 
Construction Specifications which may appear to give the Company the right to direct the 
Contractor as to the details of the doing of any work to be performed by the Contractor, 
or to exercise a measure of control over said work, shall be deemed to mean and shall 



mean, that the Contractor shall follow the desires of the Company in the resutts of the 
work only and not in the means whereby said work is to be accomplished, and the 
Contractor shall use its own discretion and shall have complete and authoritative control 
over the work and as to the details of the doing of the work. 

16. 

Contractor shall at all times conduct its work so as to enswe the least possible 
obstruction to traffic and other inconvenience to the general public and the residents and 
businesses in the vicinity of the work, and to ensure the protection of persons and 
Property. 

To protect m o n s  from injury and to avoid property damage, Contractor shall provide 
and maintain adequate barricades as required during the progress of the work and until it 
is safe to use the property for its intended putpose. The rules and regulations of the local 
governmental agencies and specific permit requirements respecting safety provisions 
shall be observed at all times. 

In the case of blasting, the Contractor shall exercise extreme caution to protect the 
general public and personal and public property from harm or damage. 

17. PROPERTYP ROTECT ION 

Trees, fences, poles, and all other property shall be protected unless their removal is 
authorized by the Company. Any property damaged shall be restored by Contractor, at 
his expense, to Company’s satisfaction. 

18. RESPONSIBILITY OF CONTRACTOR 

The work shall be under Contractor‘s responsible care and charge. Contractor shall bear 
all loss and damage whatsoever and from whatsoever cause, except that caused solely 
by the act of Company, which may occur on or to the work during the fulfillment of the 
Contract. If any loss or damage occurs, Contractor shall immediately make good any 
such logs or damage, and in the event of Contractor refusing or neglecting to do so, 
Company may, or by the employment of m e  other person, make good any such loss or 
damage, and the cost and expense of so doing shall be charged to Contractor. 

The mention of any specific responsibility or liability imposed upon Contractor shall not 
be construed as a limitation or restriction of any general liability or duty imposed upon 
Contractor by the Contract. The reference to any specific duty or liability being made 
herein is merely for the purpose of explanation. 

’ Contractor alone shall at all times be responsible for the safety of Contractor, 
Contractor‘s employees, and its subcontractors’ employees, and for Contractor and its 
subcontractors’ plant and equipment and the method of performing the work. 

19. ERRORS AND OMISSIONS 

If Contractor, in the course of the work, becomes aware of any 0rrors or omissions in the 
Contract Documents or in the instructions, or if Contractor becomes aware of any 
discrepancy between the Contract Documents and the physical conditions of the site of 



the work, Contractor shall immediately inform Company in writing. Any work done by 
Contractor after such discovery, until authorized by Company, will be done at 
Contractor’s risk. 

20. LAWS, REGULATIONS 

Contractor shall give all notices required by law and comply with all laws, ordinances, 
rules and regulations, including, but not limited to, all applicable federal, state, local and 
other legally required health and safety standards, orders, rules, regulations or other 
laws, pertaining to the conduct of the work. Contractor shall be liable for, and shall 
defend and indemnify Company against and hold it harmless from, all violations of any 
law, ordinance, rule, regulation, standard, or order in connection with work furnished by 
or on behalf of Contractor. If Contractor observes that the Contract Documents are at 
variance with any law, ordinance, rule, regulation, standard, or order it shall promptly 
notify Company in writing and any necessary changes shall be adjusted as provided in 
the Contract for changes in the work. Contractor shall not perform any work contrary to 
such laws ordinances, rules, regulations, standards, or orders. 

21. PERMITS, FEES AND INSPECTIONS 

Permits and licenses necessary for the prosecution of the work, including, but not limited 
to, any National Pollution Discharge Elimination Systems (NPDES) Permits required by 
U.S. Environmental Protection Agency or the Arizona Department of Environmental 
Quality shall be secured, paid for, and complied with by Contractor. 

Contractor shall be responsible for its actions and shall abide by all conditions andlor 
restrictions set forth in the NPDES Permit and any other permit or license required for 
this project. 

Company shall at all times have access to the work whenever it is in preparation or in 
progress and Contractor shall provide proper facilities for such access and for all 
inspections. If the Contract Documents, the General Superintendenfs instructions, laws, 
ordinances or any public authority require any work to be inspected or approved, 
Contractor shall give timely notice of its readiness for inspection. 

Inspection of the work shall not relieve Contractor of any of its obligations even if 
defective work or unsuitable materials may have been previously overlooked by 
Company and accepted or estimated for payment. If any work is found not in accordance 
with the Contract Documents, Contractor, at its sole cost and expense, shall promptly 
make good such defective work. 

22. C O N S T R U C T I O N - M A l l N E  0 NLY) 

Each job shall be marked andlor barricaded by the Contractor in such a manner that the 
construction is clearly visible at all times. 

23. EXTRA WORK AND/OR MATERIALS 

Except as otherwise herein provided, no charge for any extra work and/or material will be 
allowed unless the same has been ordered in writing by the Company’s Authorized 
Representative, and the price stated in such order. 



24. 

25. 

26. 

27. 

28. 

29. 

CHANGES 

The Company shall have the right to make any changes in the work that it may detennine 
to be necessary. If such changes affect the cost of the work, an equitable adjustment 
shall be negotiated. Changes shall in no way affect or void the obligations of both parties 
under the original Contract. 

INSPECTION 

All work and material shall be open at all times to inspection and acceptance or rejection 
by the Company's Inspector. Any work covered up by the Contractor prior to inspection 
and acceptance by the Company shall be subject to being uncovered at the expense of 
the Contractor for inspection by the Company, The Contractor shall give the Company 
reasonable notice of starting new work and shall provide, without extra charge, 
reasonable and necessary facilities for inspection, even to the extent of taking out 
portions of finished work. In case any such finished work removed is found satisfactory, 
however, the actual direct cost of such removal and replacement, plus 15% of such cost, 
will be paid by the Company; in addition, if completion of the work has been delayed 
thereby, the Contractor shall be granted a suitable extension of time on account of the 
additional work invoked. 

DEFECTIVE WORK OR MA TERlqL 

The Contractor shall remove, at its own expense, any work or material found defective by 
the Company's Inspector and shall rebuild and replace the same without extra charge; in 
default thereof, the same may be done by the Company at the Contractor's expense. 

ASSIGNMENT 

Neither party to the Contract may assign the Contract or sublet it in whole or in part 
without the written consent of the other, nor shall the Contractor assign any monies due 
or which may become due hereunder without the previous written consent of the 
Company, nor shall such consent release the Contractor from any of its obligations and 
liabilities under the Contract. 

RIGHTS OF VARIOUS INTERESTS 

Whenever work that is being done for the Company other than by the Contractor is 
contiguous to work being done by the Contractor, the respective rights of the various 
interests involved shall be established by the Company to secure the completion of the 
various portions of the work in general harmony. 

SUSPENSION OF WORK 

The Company's Authorized Representative may at any time and for any reason suspend 
all or any portion of the work under the Contract. This right to suspend work shall not be 
construed as denying the Contractor compensation for actual, reasonable and necessary 
expenses due to suspension to which it may be entitled. 

The Company's Authorized Representative may order the Contractor to suspend any 
work because of certain conditions, such as inclement weather, or because the 



30. 

31. 

32. 

33. 

34. 

Contractor is in violation of these General Conditions of Contract or the Construction 
Specifications, It is understood that campensation for expenses will not be allowed for 
such suspension when ordered by the Company's Authorized Representative on account 
of such conditions. 

PROCEDURE Of WORK (PIPELINE ONLY) 

All work under the Contract shall be planned and performed so as to cause a minimum of 
interference with normal vehicular and pedestrian traffic. At no time shaR the Contractor 
completely obstruct the traffic to any business establishment during normal work hours of 
that business. It shall be the Contractor's responsibility to maintain facilities for ingress 
and egress to any business establishment. When crossing any street, not more than one- 
half of the street may be blocked at one time. All federal, state, county and crty laws, 
rules and regulations relating to this subject are to be obeyed. 

The Contractor shall complete any portion or portions of the work in such order of time as 
the Company may require. The Company shall have the right to take possession of and 
use any completed or partially completed portions of the work. If such prior possession or 
use increases the cost of or delays the work, the Contractor will be entitled to extra 
compensation or extension of time or both, as the Company may determine. 

DISPUTES 

All questions or controversies which arise between the Contractor and the Company, 
under, or in reference to, the Contract, shall be decided by the Company's Authorited 
Representative and a representative of the Contractor, and their decision shall be final 
and condusive upon both parties. 

CONNECTION TO EXISTING SYSTEM (PIPELINE ONLY) 

Unless approved in writing by the Company's Authorized Representative, no tie-in or hot 
tap on the existing system shall be made unless the Companvs Inspector is present. 
When the tie-in requires the operation of an existing valve or other control equipment, the 
conditions of Paragraph(s) 30 and 33 shall be complied with. The Contractor shall notify 
the Company twenty-four (24) hours prior to tie-in as to the exact time the Contractor 
plans to make tie-in so that the Company's Inspector will have sufficient time to locate 
valves and make necessary preliminary arrangements for shut down. 

PLANNED INTERRUPTION OF WATER SERVICE [PIPFLINE 0 NLY) 

No valve or other control on an existing Company water system shall be operated for any 
purpose by the Contractor without approval of the Company's Inspector. All of the 
Company's water customers whose senrice is interrupted by a planned interruption, other 
than in cases of emergency, shall be notified by the Contractor at least twenty-four (24) 
hours before the planned interruption and advised of the probable time when the service 
win be restored. 

EXISTING UTILITY FACILITIES (PIPELINE ONLY) 

The Contractor shall not i i  all known utilities in the area of the wok to be performed 
under the Contract and shall make arrangements to have their facilities marked in 
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35. 

36. 

37. 

A. 

B. 

accordance with A.R.S. .40-360,022 ("Blue Stake Law"). The Contractor shall be 
responsible for locating and preserving all marked facilities. Any damages to these 
marked facilities shall be repaired at the expense of the Contractor. 

The Company will pay the cost to relocate its or other structures when such structures 
are found occupying the physical space of the proposed installation. It is understood that 
the Contractor will be reimbursed for such work only when written authorization from the 
Company has been obtained in advance of such work. 

CLEANING UP 

The Contractor shall remove from the Company's property and from all public and private 
property, at its own expense, all temporary structures, rubbish and waste materials 
resulting from its operations. In the event Contractor fails to do so, the Company may 
remove same at the expense of the Contractor. 

WORKING HOURS (PIPELINE ONLY) 

Unless stated to the contrary in the Invitation to Bid and/or so stated on the Construction 
Drawings, or agreed to by the Company during a Pre-Construction Conference, the 
Contractor shall not be permitted to perform work on Saturdays, Sundays, or Company 
holidays, or commence work such as tie-ins that cannot be completed during normal 
working hours. 

INDEM NlTY 

The Contractor shall indemnify the Company against, and save and hold it harmless 
from, any and all liability, claims, demands, loss, actions, causes of action, expense, 
penalties, fines, assessments, damages and costs of every kind and nature for injury to 
or death of any and all persons, including, without limitation, employees or 
representatives of the Company or of the Contractor or of any subcontractor, or any other 
person or persons, and for damage, destruction or loss, consequential or othennrise, to or 
of any and all property, real or personal, including, without limitation, property of the 
Company or of the Contractor or of any subcontractor, or of any other person or persons, 
and the violation of any law, ordinance, rule, regulation, standard, or order resulting from 
or in any manner arising out of or in connection with the performance of the work under 
the Contract, howsoever same may be caused, including, without limitation, the 
Company's active or passive negligence. The Contractor shall also, upon request by the 
Company, and at no expense to the Company, defend the Company in any and all suits, 
concerning such injury to or death of any and all persons, and concerning such damage, 
destruction or loss, consequential or otherwise, to or of any and all property, real or 
personal, including, without limitation, suits by employees or representatives of the 
Company or of the Contractor or of any subcontractor, or any other person'or persons, or 
concerning any court or administrative proceeding concerning the violation of any law, 
ordinance, rule, regulation, standard, or order. Excluded from this paragraph are only 
those injuries to or deaths of persons and damage, destruction or loss, to or of property 
arising from the sole negligence or willful misconduct of the Company. 

Contractor shall indemnify the Company against, and save and hold it harmless from, 
any and all liability, claims, demands, damages, costs, expenses and attorney's fees, 
suffered or incurred on account of any breach of any obligation, covenant or other 
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C. 

38, 

39. 

40. 

provision of this contract, including without limitation, breach of the indemnity provisions 
of subsection A of this Section 37. 

Contractor further agrees to defend, indemnify and hold harmless the Company, its 
directors, officers, employees, and agents, from and against any and all costs, damages, 
claims, expenses, violations, notices of violations, penalties, liens, assessments, and 
liabilities of every kind and nature, foreseeable or unforeseeable, directly or indirectly, 
arising from any release, removal, generation, use, storage or disposal on, under, 
around, or from the well site of any material, substance, or waste, hazardous or non- 
hazardous, including, without limitation, drilling fluids, mud, cuttings and development 
and test water howsoever same may be caused, including, without limitation, the 
Company's active or passive negligence. 

- LIENS 

If at any time there shall be evidence of any lien or claim for which the Company might 
become liable and which is chargeable to the Contractor, the Company shall have the 
right to retain out of any payment then due or thereafter to become due, an amount 
sufficient to completely indemnify the Company against such lien or daim. If the 
Company determines that such lien or claim is valid, the Company may pay and 
discharge the same, and deduct the amount so paid from any monies which may be or 
become due and payable to the Contractor. 

PAYMENT 

Upon completion of the installation or construction, the Company will, within thirty (30) 
days after receipt of proper invoice and labor and material releases, pay the amount due 
the Contractor. If the Company believes that additional work, such as clean up, is 
required, it may deduct the total cost of such additional work from the amount to be paid 
to Contractor. 

COMPANY'S RIGHT TO TERMINATE CONTRACT: DAMAGES DUE TO DELAY 

If the Company finds the Contractor to be in material violation of any section of these 
General Conditions of Contract, Construction Specifications or Standard Specification 
Drawings or if the Contractor refuses or fails to prosecute the work, or any separable part 
thereof, with such diligence as will insure its completion within the time specified or any 
extension thereof, or fails to complete said work within such time, or when any other 
cause exists to justify such action, the Company may, without prejudice to any other right 
or remedy, by written notice to the Contractor, terminate its right to proceed with the work 
or such part of the work as to which there has been such violation, delay or other cause. 

In the event the Contractor's right to proceed is terminated, the Company may take over 
the work and take possession of, and utilize in completing the work, such materials as 
may be on the site of the work and necessary therefore and prosecute said work to 
completion by whatever method it may deem expedient. The Contractor and its sureties 
shall be liable to the Company for any excess cost caused thereby. 

In the event the Contractor's right to proceed with the work is terminated, the Contractor 
shall not be entitled to receive any further payment until the work is completed or the job 
is canceled. If the unpaid balance of the Contract price exceeds the expense of finishing 
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the work, including compensation for additional managerial and administratbe services, 
such excess shall be paid to the Contractor. If such expenses exceed such unpaid 
balance, the Contractor shall pay the difference to the Company. 

41. GUARANTEE 

The Contractor shall guarantee all labor and workmanship and any materials it installs for 
a period of one year following the date of completion and acceptance by the Company, If 
any portion of the work or any of the materials become defective within the guarantee 
period, the Company will notify the Contractor of such defect. The Contractor must repair 
any defed within fifteen (15) days of such notification. If repairs are not completed within 
this time period, the Company may repair the defect, or cause such defect to be repaired, 
and the cost of such repairs shall be paid by the Contractor. The Company reserves the 
right to determine which defects are the result of poor labor and workmanship and which 
are caused by defective materials. 

42. LIQUIDATED DAMAGES FOR NON PERFORMANCE: REQUEST FOR 
EXTENSION(S) OF TIME 

Time is of the essence in the Contract. The time period required for completion of the 
work will be specified in the Contract. The Contractor agrees that the Company will suffer 
substantial damages in the event the Contractor fails to complete the work within the 
agreed upon time period. The Contractor and the Company agree that since it would be 
impracticable or extremely difficult to precisely foc such damages, a reasonable 
approximation of such actual damages suffered by the Company shall be a sum equal to 
0.5% of the Contract price for each working day beyond the time period for completion of 
the work specified in the Contract. 

Request by the Contractor for extensions of the time period shall be in writing and shall 
not become effective until approved in writing by the Company's Authorized 
Representative. 

43. PAYMENT FOR REQUIRED TESTING 

Whenever testing is required by any governmental agency or by the Company to assure 
conformance of the Contractor's work with the appropriate standard, it will be paid for as 
follows: 

a. For testing required under permits obtained by the Company or 
testing specifically requested by the Company, the cost of the first test 
will be paid for by the Company. In the event of failure of the first test, 
the cost of all further testing associated with the failure will be paid by 
the Contractor. 

b. For testing required under permits obtained by the Contractor, all 
costs will be paid by the Contractor. Testing of the pipeline for 
pressure and leakage will be induded in the Contract price. 
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44. CONTRACT D W l  INES AND BONDS REQUIREMENTS 

The time limits to be allowed for the completion of any work covered in the Contract shall 
be established as follows: In the proposal submitted to the Company, in response to the 
Invitation to Bid, the Contractor shall state the number of calendar days required for 
completion of the work. The time required will become a part of the Contract. When the 
Company is ready to proceed with the work, a Commencement Notice will be issued by 
the Company to the Contractor by mail. The Commencement Notice will allow the time 
required in the Contract plus ten (10) calendar days and will indicate the final day of the 
time allowed. The work cannot begin until the Company has received a performance 
bond and materials payment bond for the Contract price unless the bonds have been 
waived under the special conditions section of the Contract. The additional ten (10) days 
is the allowance for time to deliver the Commencement Notice to the Contractor and for 
the Contractor to return the performance bond and materials payment bond to the 
Company. Time extensions will be granted if warranted, and only at the time d the delay, 
thus extending the final day of the time allowed. 

If the Company elects not to require a performance bond and a material payment bond 
for the work, the cost of the bonds will be deducted from the proposed total cost and the 
Contract will reflect this reduced cost and the bonds requirements will be waived under 
special conditions of the Contract. 
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ARIZONA WATER COMPANY 

CONSTRUCTION SPECIFICATIONS 
FOR THE INSTALLATION OF WATER DISTRIBUTION SYSTEMS 

DUCTILE IRON 

E-8-1 

DEFINITIONS 

A. ComDany. The words "Company" or "Arizona Water Company" mean Arizona Water 
Company, and where applicable, any division of Arizona Water Company, whose principal 
place of business is located at 3805 North Black Canyon Highway, Phoenix, Arizona 85015- 
5351 (Post Office Box 29006, Phoenix, A nzona 85038-9006). 

B. ComDanv's Authorized Remesentatbe. The words "Company's Authorized Representative" 
mean any officer of the Company, and any of the Company's Engineers, any Division 
Manager or Superintendent of the Company and/or such other person(s) designated in 
writing as the "Company's Authorized Representative" by the President or any Vice 
President of the Company. 

C. Contractor. The word "Contractor" means either an individual or other entity employed to do 
the work as shown on the Construction Drawi ngs and as specified herein. 

D. Construction Drawinas. The words "Construction Drawings" mean plans prepared by or on 
behalf of Arizona Water Corn pany. 

E. Contract. The word "Contract" means the written document titled "Proposal/Contract" when 
such document has been signed by an officer or other authorized representative of both the 
Contractor and the Corn pany. 
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CONSTRUCTION SPECIFICATIONS 
FOR THE INSTALLATION OF WATER DISTRIBUTION SYSTEMS 

DUCTILE IRON 

1. GENERAL 

All work is to be completed in a safe, workmanlike manner and in accordance with these 
Construction Specifications; any deviation therefrom must be approved in writing by the 
Company. 

Installations must conform with the requirements of all governmental regulating agencies 
and the cost of conforming to such regulations must be included in the unit bid prices. 
Examples of such regulations, without attempting to be inclusive, are: 

a. 
b. 
c. 

d. 

Special compaction and paving for stree t crossing. 
Shoring when required because of the trench depth. 
Closing a trench in those areas where no open trench is allowed 
overnight. 
Barricading and traffic control as required. 

2. LOCATION MARKING 

Alignment stakes as required in the opinion of the Company shall be furnished by the 
Company to the Contractor and shall be set by the Company at agreed upon intervals and 
offsets. Under normal circumstances these will reference the pipeline location five feet (5') 
into the right-of-way measured from property pins. Grade stakes will be provided only when 
the Construction Drawings show a pipeline depth other than covered in these Specifications. 
It is the responsibility of the Contractor to preserve all survey work. 

3. TRENCH EXCAVATION 

The trench location is to be determined by the Construction Drawings. 

FOR 8-INCH OR SMALLER PIPE: The depth of the trench prior to pipe laying shall be such 
that the finished pipeline shall have between thirty-six inches (36") and forty-two inches 
(42") of cover unless otherwise specifi ed on the Construction Drawi ngs. 

FOR 12-INCH AND LARGER PIPE: The depth of the trench prior to pipe laying shall be 
such that the finished pipeline shall have between forty-eight inches (48") and sixty inches 
(60") of cover unless otherwise specifi ed on the Construction Drawi ngs. 

The width of the trench at and below the level at the top of the pipe shall be a minimum of 
twelve inches (12") plus the outside diameter of the pipe barrel and a maximum of twenty- 
four inches (24") plus the outside diameter of the pipe barrel. 

The bottom of the trench shall be accurately graded to provide a uniform bearing for each 
length of pipe for the full length of the pipe. If the native material on the trench bottom can be 
reasonably dug by hand, bell holes shall be dug for the joints so that the joints in no way 
support the pipe. When native materials such as rock are encountered during trenching that 
will not provide a uniform support for the pipe, the trench will be over-excavated an 
additional six inches ( 6 )  and suitable bedding m aterial will be placed in the trench. 
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Bedding material will be placed by hand in four-inch (4") lifts and compacted to ensure 
uniform compaction and to eliminate any voids under the pipe. When the space between the 
pipe and trench bottom varies, this must be backfilled and compacted in four-inch (4") lifts to 
the mid-section of the pipe. 

Whenever the trench is over-excavated for whatever reason, the trench bottom will be 
brought up to the correct depth at the Contractor's expense using either method (a) or (b) as 
follows: 

a. A.B.C. material shall be used and compacted to a uniform density of not 
less than 80% of the maximum density as determined by AASHTO T-99 
method A and T-191. 

b. Native material 100% of which will pass through a one and one-half inch 
(1%") screen and at least 20% of which will pass through a number-8 
screen shall be used and compacted to a uniform density of not less 
than 85% of the maximum density as determined by AASHTO T-99 
method A and T-I 91. 

4. MATERIALS TO BE PROVIDED BY CONTRACTOR 

Unless otherwise specified on the Construction Drawings or in the Contract, the Contractor 
will supply all of the necessary materials which will become a permanent and integral part of 
the water distribution system, including concrete blocking, anchors, backfill material, paving 
material and supplies used during the prosecution of the work. All materials provided by the 
Contractor to construct the water distribution system must be NSF Standard 61 approved. All 
potable water pipes and fittings shall have NSF-PW seal. Construction materials used in the 
water system shall be lead free as defined at AAC R28-4-504 and Rl8-1-101. The 
Contractor will provide the following m aterials: 

a. FIRE HYDRANTS: Mueller Super Centurion 250 Fire Hydrant, meets 
ANSVAWWA C502 Standard, Model No. A-423,5%" main valve opening, three 
way, 6" Mechanical Joint Shoe, 1%" pentagon operating nut, color - yellow, 
drain open, open direction - left, 4' or 4'6" bury depending on application. For 
pumper and hose nozzle inform ation see below. 

1 - 4" Pumper Nozzle, NST and 2 - 2%" Hose Nozzles, NST. (These 
locations only: Ajo, Casa Grande, Coolidge and San M anuel.) 

1 - 4%" Pumper Nozzle, NST and 2 - 2% " Hose Nozzles, NST. (These 
locations only: Apache Junction, Arizona City, Lakeside, Oracle, 
Overgaard, Pinewood, Rimrock, Sedona, Sierra Vista, White Tank and 
Winkelman.) 

1 - 4%" Pumper Nozzle, NST and 2 - 2%" Hose Nozzles, NPT (Bisbee 
only.) 

1 - 3" Pumper Nozzle GA 6-350 (6 threads per inch, 3.50 pitch diameter) 
and 2 - 2%" Hose Nozzles, NPT (Miami only.) 
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b. 

C. 

d. 

e. 

f. 

9. 

h. 

1. 

j. 

k. 

(5) 1 - 3%" Pumper Nozzle GA 6-41 1 (6 threads per inch, 4.1 1 pitch diameter) 
and 2 - 2%" Hose Nozzle, NST (Superior only.) 

FITTINGS: Manufactured by Tyler or Union. Crosses, Elbows, Tees, Cap, 
Reducer, Adapter, Plug, Blind Flange and Tapped Flange; Ductile Iron, Class 
350, SSB, Cast Iron Cement Lined. 

(1 ) Foster Adaptors for MJ, made by lnfact Corporation: Available in size 4" to 
16". Part No. 4" = 4FA-BC, 6" = 6FA-BC, 8" = 8FA-BC, I O "  = 10FA-BC, 

DETECTOR CHECK VALVE: Muelled Hersey EDC Ill, iron body, including 5 / 8  
x 34'' Trim Kit. Trim Kit Part No.: 4" = 282080,6 = 282082, 8" = 282085, 1 0  = 
282496. 

12" = 12FA-BC, 16" = 16FA-BC. 

GATE VALVES: Mueller Resilient Wedge Gate Valves, meets AWWA C509 
specification, 250 psig, Non-rising stem, Part No. A-2360 sizes 4" through 12" ; 
Part No. A-2361 sizes 14" through 36", low zinc stems, epoxy coated inside 
and outside to meet the NSF 61 rating. The bonnet and stuffing box shall have 
304 stainless steel bolts/nuts. 

TRACER WIRE and WARNING TAPE: 

1. TRACER WIRE: Shall be direct bury AWG #14 solid copper wire, 
Color: Blue. 

2. WARNING TAPE: Reef Industries, Standard Terra Tape in 3" widths. 
Color: Blue and imprinted 'Arizona Water Com pany'. 

AIR RELEASE VALVE: Crispin Model ARIO with 1" NPT inlet and %" NPT 
outlet, cast iron body and top flange; with a 5/64" orifice with stainless steel 
valve sealing faces and B UNA-N rubber. 

PRESSURE RELIEF VALVE: Watts 174A, Model M, 2" inlet, 2" outlet, Bronze 
Body, 301b. to 1501b. pressure range. 

MEGA LUG: Mechanical Joint restraint made of ductile iron conforming to 
ASTM 536-80, 250 psi made by EBAA Iron, Inc., series 1100 or equal. 

METER BOXES: 

(1) Concrete Box with a steel regular lid, Number 1: Tucson specification. 

(2) Concrete Box with a steel regular lid, Number 2, 3, and 4: Phoenix 
specification. 

PIPE, COPPER: Type K soft copper in 60 or 100-foot coils, per ASTM B88. 

PIPE, DUCTILE IRON: Ductile Iron Pipe, Cement Lined, Push-on, conform to 
current ANSVAWWA Specification A21.51/C151, Pressure Class 350 (sizes 4" 
through 12"), Pressure Class 250 (sizes 14" through 20), or Pressure Class 
200 for 24" through 36" pipe. Vendors: 
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(1) Pacific States Cast Iron Pipe Company 
(2) Griffin Pipe 
(3) United States Pipe and Foundry Company 
(4) American Ductile Iron Pipe 
(5) Clow Pipe (McWane, Inc.) 

I. PIPE, PLASTIC: Plastic pipe, C-900 PVC per ANSVAWWA C900, Class 150, 
sizes 6" through 12". NSF61 approved. Furnished in laying lengths of 20'. The 
barrel shall conform to the outside dimensions of steel pipe (IPS) or cast iron 
(CI) pipe equivalent and the wall thickness of dimension-ratio (DR) 18. 

m. POLYETHYLENE ENCASEMENT (Polywrap): For all pipeline and related 
fittings installed, EXCEPT for the Coolidge Division. Minimum 8 Mil. and 
installed per AWWA C105/A21.5-93 and ASTM A-674-89. Manufactured by the 
Pacific States Cast Iron Pipe Company. The wrapping tape shall be minimum 
10 mil. vinyl tape. No duct tape shall be used. 

n. COUPLING: Mueller, straight three part union, tested to meet ANSVAWWA 
C800, H I  5403, conductive com pression. 

Mueller, H I  5428, straight coupling, conductive compression by male iron pipe, 
tested to meet ANSVAWWA C800 specification. Size: 2". 

Mueller, H I  5451, straight coupling, conductive compression by female iron 
pipe, tested to meet ANSI/AWWA C800 specification. Size: 2". 

Viking Johnson brand, sold by Mueller: MaxiFit Straight (2"-24"), MaxiFitXtra 
Straight (4"-8) or MaxiStep Transition, tested to meet AWWNANSI C.219-91 
specifications - certified to IS0 9001:1994 / Smith - Blair Quantum. 

0. STOP, ANGLE METER, BALL: Mueller, valve, B24258, conductive 
compression by meter swivel nut, tested to meet ANSI/AWWA C800, size 5/8 
" x K" x %'I for a K" service or size 1" for a 1" service. 

Mueller, valve, B24265, female pipe thread by meter swivel nut, tested to meet 
ANSVAWWA C800, size 5/8" x K" x %" for a K" service or size 1" for a 1" 
service. 

p. STOP, CORP: Mueller, ball valve, B25008, taper thread by conductive 
compression, tested to meet ANSVAWWA C800 specification, sizes: K", 1" 
and 2". 

Mueller, ball valve, 825028, iron pipe thread by conductive compression, tested 
to meet ANSVAWWA C800 specification. Sizes K", I", and 2". 

Mueller, 300 Ball Curb Valve, B-25122, taper thread by conductive 
compression, tested to meet ANSVAWWA C800 specifications, size: 2". (2" 
service) 
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q. STOP, CURB: Oriseal valve, H10291, iron pipe thread by iron pipe thread, 
quarter turn check, brass, tested to 300 psi working pressure, tested to meet 
ANSVAWWA C800 specification, size: 2". 

Mueller, B20283, Mueller 300 ball curb valve, female iron pipe by female iron 
pipe, quarter turn check, tested to meet ANSVAWWA C800 specification. Size: 
2". (B low-Off E-9-8-1 ). 

r. TAPPING SADDLE: Smith Blair, Cast Bronze ASTM-B584 85-5-5-5, double 
strap, iron pipe threads, Models 321 and 323. Washers are silicon bronze, 
ASTM-B36. Gaskets are grade 60 Buna N, or Mueller bronze double strap 
service saddle, BR 2 B series, cast bronze, ASTM-B585,85-5-5-5, or H16084, 
200 psig, meets ANSVAWWA C800. 

s. TAPPING SLEEVE: Mueller H304 Stainless Steel Tapping Sleeve, JCM 432 
18-8 Type 304 Stainless Steel Tapping Sleeve, Romac "SST" Type 304 
Stainless Steel Tapping Sleeve or CASCADE-style CST-EX stainless steel 
pressure-rated tapping sleeve. 

t. TAPPING VALVE: Mueller Resilient Wedge tapping valve, Catalog Number T- 
2360-16, Class 125, sizes 4" through 12"; T-2361-16, Class 125, sizes 14" to 
36" all with Type 304 stainless steel fasteners; bypass valves are required on 
1 8  - 36" valves flange by mechanical joint perANSI/AWWA C111, iron wedge, 
non-rising stem. Epoxy coated interior/exterior per ANSVAWWA C550 for NSF 
61 compliance. 250 PSI range for valves 4" to 12". 150 PSI range for valves 14" 
to 36". 

u. U-BRANCH: Mueller, H15364, 1" male iron pipe by %" male iron pipe, tested to 
meet ANSVAWWA C800 specification. Size: 1" x %" x 13%", straight line. 

v. VALVE BOXES: Valve Box with Cover, adjustable, Tyler 562-A or equal, 
made of cast iron. 

w. VAULTS: Utility Vault Company, Chandler, AZ. 

(1) 4484-WA concrete vault with a 3660 aluminum double torsion door with 
a recessed padlock hasp, two - 1 8  x 24" center knockouts. 

(2) 575-WA concrete vault with a 4874 aluminum double torsion door with 
a recessed padlock hasp, two - 18" x 24" center knock outs and adjustable 
frame. 

(3) 612-5X-WA concrete vault with a 4874 aluminum double torsion doorwith 
a recessed padlock hasp, two - 1 8  x 24" center knockouts. 

x. VALVE, METER: Mueller, 824265-1, Mueller 300 ball angle meter valve, female 
iron pipe by meter nut, quarter turn check, lock wing, tested to meet 
ANSVAWWA C800 specification. Size: 1". 
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Mueller, 6251 70, Mueller 300 ball straight valve, conductive compression by 
female iron pipe, quarter turn check, lock wing, tested to meet ANSUAWWA 
C800 specification. Size: 1". 

y. YOKES, METER: Relocator type copper meter yoke with horizontal inlet and 
outlet and meter thread ends, 6241 18, with lock wing Mueller 300 angle ball 
valve, full port, sizes: 1" x 12", 5/8" x %I1 x 7", 5/8 x %I* x 9 .  

Mueller, 2" copper meter yoke with horizontal inlet and outlet and female iron 
pipe threads, B2423-99000, with lock wing Mueller 300 ball angle meter valves 
on inlet and outlet risers. Raised 1" by-pass with lock wing Mueller 300 ball 
valve. 

The Contractor also will be required to provide the following materials, the cost of which will 
be included in its unit bid price: 

All material and concrete for thrust blocks, other anchors, reinforcing 
steel; all gravel, crushed stone, A.B.C., earth, sand, or screened 
material which may be required; all material for bracing and shoring 
trenches and for construction of forms; all barricades and traffic control 
equipment; all material for paving replacement and any water used for 
compaction of backfill. 

5. INSTALLATION OF MATERIALS 

All materials are to be installed in accordance with manufacturer's recommendations unless 
otherwise directed by these S pecifications. 

All pipe, fittings and valves shall be laid true to the lines, grades and locations established by 
the Specifications and the Construction Drawings. 

The ends and inside of the pipe shall be thoroughly cleaned and inspected for damage. No 
damaged materials shall be installed in the water distribution system . 

Whenever the work ceases for any reason, all open pipeline ends shall be tightly plugged by 
the Contractor. Plugs shall be watertight and approved by the company. 

Concrete thrust blocks of the sizes required by the plans and specifications are to be 
provided at all valves, changes in direction or size, or at any other point where an 
unbalanced thrust due to water pressure would exist. Thrust blocks are to be formed to 
prevent any concrete from spilling over or into a joint. 

Trench curves as shown on the Construction Drawings may be made without fittings when 
using push on joint pipe up to twelve inches (12") in diameter, if the deflection of the pipe 
does not exceed five degrees (5") or nineteen inches (19) per eighteen-foot (18) length of 
pipe. The minimum radius of such curves will be two hundred five feet (205'). 

Prior to construction, the appropriate agency(ies) will be notified as required by the permit(s). 

It shall be the Contractor's responsibility to uncover all existing water lines being connected 
to, and to verify the location, depth and size of pipe befor e any construction begins. 
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Any construction performed without the knowledge of the duly authorized representative is 
liable for removal and replacem ent at the Contractor's expense. 

All fire hydrants, frames, covers and valve boxes, etc. shall be adjusted to finished grade 
prior to the placing of the asphalt concrete surface course by the Contractor (where 
applicable). 

Air release valves shall be installed at water system high points per Standard Detail E-9-8-2. 

All water services shall be set a minimum of two feet (2') on the customer's property, 
preferably within the P.U.E. and not within right-of-way. 

Unless otherwise specified on the construction drawings, all water mains shall be installed 
five feet (5') from the property line inside the right-of-way or easement. 

Water valves shall be spaced not more than five hundred feet (500') in commercial districts 
and not more than eight hundred feet (800') in other districts. Variations may be required for 
transmission mains or special applications. 

Installation of water line casing shall be per Standard Speci fication E-9-24-1 

Tracer Wire and Warning Tape are to be installed on all mains, tees, crosses, ells and fire 
hydrant laterals. They will not be installed on service lines. The tracer wire will be installed on 
the water main 45 degrees from the vertical centerline of the pipe and shall be taped to the 
fittings directly and on the main every 10 feet using a minimum 10 mil vinyl tape. The tracer 
wire shall be placed between the valve riser and box with a minimum of 12" of wire inside. 
The warning tape shall be installed a minimum of two feet below the surface, being 
measured from final grade, directly over the center of the pipe. Any splices in the tracer wire 
shall be joined using waterproof connectors. Any splices in the warning tape shall be joined 
using minimum 10 mil vinyl tape. The tracer wire shall be tested for continuity after backfill 
and compaction, but before paving. Any detected damages to the wire shall be repaired 
before paving will be allowed. 

6. BACKFILL OF WATER MAIN TRENCHES 

Backfill of any excavation shall conform to the requirements of any of the governmental 
agencies having jurisdiction over the location. If no governmental agency having such 
jurisdiction specifies backfill or compaction requirements, and no special requirements are 
shown on the Construction Drawings, the procedure set forth in this section will apply for 
water line trenches. 

The bedding material above the pipe and backfill material shall be compacted to a minimum 
of 70% compaction within a utility easement and 80% compaction within a right-of-way as 
determined by AASHTO T-99 method A and T-I 91. If water settling is used for compaction, 
it is the responsibility of the Contractor to prevent the pipe from floating. 

The bedding material shall be either native material, 100% of which will pass through a one 
and one-half inch (1%") screen and at least 20% of which will pass through a number-8 
screen, or imported material which conforms to M.A.G. specifications for A.B.C. or type43 
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select materials. Bedding material shall be used below and around the pipe and a minimum 
of twelve inches (12") above the pipe. Shade and bedding material to be mechanically 
compacted prior to remainder of trench ba ck-fill. 

The remainder of the trench shall be backfilled with native or imported material which shall 
be of sound earthen material free from broken concrete, wood, broken pavement, or other 
unsuitable substances. Except as otherwise specified, backfill may be material containing no 
pieces larger than six inches (6") in greatest dimension. 

Where settlement occurs, additional backfill material shall be placed and compacted and the 
trench shall be brought to final grade. 

7. HYDROSTATIC TESTING OF COMPLETED PIPELINES 

Hydrostatic testing of water pipelines will be completed before the new system is connected 
into the existing water system so that all testing can be done against all new materials. 

The completed section of water pipeline to be tested shall be slowly filled with water with 
care being taken to expel all air from the pipe. If necessary, the pipe will be tapped at high 
points to vent air. 

The Contractor shall provide all equipment and labor necessary to accomplish this testing 
and the price shall be included in the unit prices. The Contractor shall notify the Company in 
advance of the testing so that the Company can schedule a duly authorized representative 
to be at the site during testing. The Contractor, at its own expense, shall make any 
necessary repairs to the system being tested in order to cause the section being tested to 
meet the test limits set below. The Contractor may request authorization of the Company to 
connect the new pipelines to the existing system prior to completion of pressure testing 
when, in the Com pany's sole opinion and judgment, conditi ons warrant such connection. 

The Contractor shall assume all responsibility to complete pressure testing to Company's 
specifications after such connection, including, but not limited to, isolation of the new 
pipelines from the existing system, if necessary. 

Connections prior to completion of pressure testing shall not be made unless prior Company 
authorization has been obtained, and any extra expenses resulting from such connections 
shall be the sole responsibi lity of the Contractor. 

Leakage tests will be for a period of two hours at 200+ 5 psi at the point of lowest elevation; 
leakage may not exceed 0.1 gallons per hour per one thousand feet (1,000') of pipe per inch 
of diameter. If dry utilities are not installed, a second pressure test is required. 

8. STERILIZATION AND FLUSHING OF COMPLETED WATER PIPELINES 

Sterilization and flushing will conform to recommendations of Arizona State Department of 
Health Services Engineering Bulletin Number 8 ,  latest edition, or any future Arizona 
Department of Environmental Quality bulletins. Contractor to follow all conditions of any 
discharge permit. 

9. NO OTHER UTILITIES ALLOWED IN OR NEAR WATER PIPELINE TRENCHES 
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No other utility installations will be permitted in the water pipeline trench or within five feet 
(5') of the Company's water pipeline when running pa rallel to the water pipelines, 

10. PROTECTION OF WATER MAINS NEAR SEWERS 

In order to protect water mains from contam ination by sewers, the installation of the water 
mains must conform to the following requirements: 

a. Horizontal - When water lines and sewers are laid parallel with each 
other, the horizontal distance between them shall not be less than six 
feet (6). Each line shall be laid on undisturbed or bedded material in a 
separate trench. Where conditions prevent the minimum horizontal 
separation set forth above, extra protection will be required. Extra 
protection shall consist of constructing the sewer main with mechanical 
joint ductile iron pipe or with slip-joint ductile iron pipe if joint restraint is 
provided, or encasing both the water main and sewer main in concrete. 
See Detail E-9-30-1 and E-9-30-2 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state and/or county 
health department. Refer to the diagram below f or clarification. 

Under no circumstances will. the horizontal separation between sewer mains and water 
mains be less than two feet (2'). All distances are to be measured from the outside of the 
sewer main to the outside of the water m ain. 
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b. Vertical - When a water main is parallel with or crosses a sewer main 
within two feet (2') above the sewer or greater than two feet (2') below 
the sewer, extra protection will be required. Extra protection shall consist 
of constructing the sewer main with mechanical joint ductile iron pipe or 
with slip-joint ductile iron pipe if joint restraint is provided, or encasing 
both the water main and sewer main in concrete. See Detail E-9-30-1 
and E-9-30-2. 

The Construction Drawings shall indicate the installation requirements. The drawings 
showing these exceptions shall have been approved by the appropriate state and/or county 
health department. 

Under no circumstances will the vertical separation of a sewer main installed above a water 
main be less than two feet (2'). All distances are to be measured from the outside of the 
sewer main to the outside of the water main. Refer to the diagram above for clarification. 

c. When unusual conditions such as, but not limited to, highway or bridge 
crossings prevent the water and sewer main separations required from 
being met, the appropriate state andlor county health department will 
review and may approve requests for authorization to use alternate 
construction techniques, materials and joints on a case-by-case ba sis. 

d. No water pipe shall pass through or come into contact with any part of a 
sewer manhole. The minimum horizontal separation between water 
mains and manholes shall be six feet (e), measured from the center of 
the manhole. 

e. The minimum separation between force mains or pressure sewers and 
water mains shall be two feet (2') vertically and six feet (6') horizontally 
under all conditions. Where a sewer force main crosses above, or less 
than six feet (6') below, a water line, the sewer main shall be encased in 
at least six inches (6") of concrete for ten feet (IO') on either side of the 
water main. Refer to the diagram below for clarificati on. 
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11. 

12. 

f. Sewer mains (gravity, pressure, force) shall be kept a minimum of fifty 
feet (50') from drinking water wells, unless the following conditions are 
met: 

1. Water main pipe, pressure tested in place to 50 psi without 
excessive leakage, may be used for gravity sewers at 
distances greater than twenty feet (20') from drinking water 
wells. 

2. Water main pipe, pressure tested in place to 150 psi without 
excessive leakage, may be used for pressure sewers and 
force mains at distances greater than twenty feet (20') from 
drinking water wells. 

g. No septic tankldisposal field system shall be constructed within one 
hundred feet (100') of a drinking water well. 

h. All distances are measured perpendicularly from the outside of the 
sewer main to the outside of the water main. These separation 
requirements do not apply to building, plumbing or individual house 
service connections. 

i. Use Mechanical Joint ductile iron pipe with Megalug thrust restraints a 
minimum of ten (IO') feet on each side of a sewer or storm drain 
crossing. 

COMPACTION 

When crossing existing water mains a minimum of 95% compaction is required to the bottom 
of existing mains. 

Arizona Water Company requires that no slurry be permitted to contact existing 
cement/asbestos or ductile iron pipes, unless authorized by the company. Slurry may be 
poured in the bottom of the sewer trench stopping three inches (3") below the existing water 
main. The backfill used around the main should be AB in sufficient depth to prevent slurry 
from contacting existing main. 

WATER MAIN MATERIAL SPECIFICATIONS 

Ductile iron pipe (Push-on type), minimum class 350, cement lined and conform to AWWA 
C151. 

All main line valves shall conform to AWWA C500 with a minimum working pressure of 200 
psi. 

All cast iron fittings to be cement lined in accordance with AWWA C104 and shall conform to 
AWWA C110 with a minimum working pressure of 250 psi. Except for the Coolidge System - 
See Note 4L. 
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Maximum joint deflection for 6 mechanical joint ductile iron pipe is seven degrees, seven 
minutes (7", 7') or twenty-seven inches (27") per eighteen-foot (18') length pipe, for a 
maximum curve of one hundred forty-five feet (145'). 
Maximum joint deflection for 8 and 12" mechanical joint ductile iron pipe is five degrees, 
twenty-one minutes (5" 21') or twenty inches (20") per eighteen-foot (18') length pipe, for a 
maximum curve of one hundred ninety-five feet (195'). 

Maximum joint deflection for 6,8 and 12'' push-on joint ductile iron pipe is five degrees (5") 
or nineteen inches (19) per eighteen-foot (18') length pipe for a maximum curve of two 
hundred five feet (205'). 
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3805 N. BLACK CANYON HIGHWAY. PHOEMX.ARIZONA 85015-5351 EO. BOX 29006. PHOENIX.ARLZONA85038-9006 
I"OF(E. (fa021 24M860 FAX: (602) 240-6878 WWW,AZWATER.~.M 

November 24,201 0 

Mr. Tony Geiger 
US Pipe - Waterworks Marketing Consultants 
34522 N. Scottsdale Road 
Scottsdale, Arizona 85226 

Re: US Pipe Sentinel Fire Hydrants and Resilient Wedge Gate Valves 

Dear Mr. Geiger: 

Thank you for your interest in working with Arizona Water Company (!he "Company") 
to add US Pipe Sentinel Fire Hydrants and Resilient Wedge Gate Valves to the company's 
material and equipment specifications. Based on the US Pipe product information you provided 
and your field presentations to our operations and engineering staff, the Company is pleased to 
inform you that the following items ate approved for use in the Company's water systems in 
Arizona, 

Sentinel Fire Hydrant: 

Model Sentinel 250 

5%'' MVO 
m 4Y4"purnper 
m 2%" hose 

Meets AWWA C-502 standard and approval by ULFM 

Resilient Wedgc Gate Valves: 

Model US Pipe A-USPO 

Meets A WWA C-509 Full Body Cast Iron bcludq 304 SS Nuts, Bolts & 
Low Zinc Bronze Stem 

@ Size range 2" t h  12" . 

Model US Pipe A-USPl 

Meets AWWA C-5 I5 Reduced Wall Ductile Iron includes 304 SS Nuts, Bolts 
& Low Zinc Bronze Stem 
Size range 14" thru 48" 

E-MAIL mail:ttu\ntcr.com 

http://mail:ttu\ntcr.com


ARIZONA WATER COMPANY 

To: Tony Geiger - US Pipe November 24,20 10 
Subject: Page 2 US Pipe Sentinel Fire Hydrants and Resilient Wedge Gate Valves 

We look forward to developing a long-term relationship with you and the US Pipe 
products, If I can be of any assistance, please call me. 

Very truIy yours, 

Fi-edrick K. Schneider 
Vice President - Engineering 

afh 
VIA EMAIL: TGElGER4@3?X,NET 



A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY. PHOWIX.AR1ZONA 850I5-53Sl EO. BOX 29006. PHOWIX.ARaONA85038-9006 

PHONE (602) 2406860 FAX: (602) 240-6478 WWW.AtWAlER.COM 

October 19,2010 

Mr. Jim Ryan 
Clow Valve Company 
8121 N. 10"Avenue 
Phoenix, Ariwna 85021 

Re: Clow Medallion Fire Hy~.ants an 

Dear Mr. Ryan: 

Resilient Wedge Gate Valves 

Thank you for your interest in working wich Atizona Water Company (the "Company") 
to add Clow Medallion Fire Hydrants and Resilient Wedge Gate Valves to the Company's 
material and equipment specifications. Based on the Clow product information you provided and 
your field presentations to our operations and engineering staff, the Company is pleased to 
inform you that the following items arc approved for use in the Company's water systems in 
Arizona. 

Medallion Fire Hydrant: 

0 Model F-2545 

8 SW'MVO . 4Wpumper 
' 2%"hOse . Meets AWWA C-502 standard and approval by ULFM 

Resilient Wedge Gate Valves: 

0 Model 2639 & 2640 

Meets AWWA C-509 Full Body Cast Iron includes 304 SS Nuts, Bolts & 
Low Zinc B r o w  Stem 

m Size range 2H" hu.12'' 

Model2638 

Meets AWWA C-515 Reduced Wall Ductile Iron includes 304 SS Nuts, Bolts 
& Low Zinc Bronze Stem 
Size range 14" thru 48" 

E-MAIL: tdQuwaa.com 

http://WWW.AtWAlER.COM
http://tdQuwaa.com


To: Jim Ryan - Clow Valve Company October 19,2010 
Subject: Page 2 Ciow Medallion Fm Hydrants and Resilient Wedge Gate Valves 

We look forward to developing a long-term relationship with you and the Clow products. 
If I can be of any assistance, please call me. 

very truly ywrs, 

Freririck K. Schneider 
Vice President - Engineering 

lar 
V I A  EMAIL: JIM .RYAN@CU~ W V A ~ V E . ~ M  



February 21,2012 

Contractor 

Re: Fitting Specifications 

Dear Contractor: 

Effective March 1, 2012, Arizona Water Company (the "Company") has changed its 
fitting specifications for Ductile Iron Fittings and Ductile Iron Flanged Fittings ("Fittings"). All 
Fittings purchased by the Company, on the Company's behalf or installed with the intent of 
being conveyed to the Company, must comply with the requirements noted below. 

Previous Fitting Specifications: 

Fittings 

Manufactured by Tyler or Union, Crosses, Elbows, Tees, Cap Reducer, Adapter, 
Plug, Blind Flange and Tapped Flange: Ductile Iron, Class 350, SSB, and Cast Iron 
Cement Lined. 

New Fittinp Specification: 

Ductile Iron Fittings (Push-On and Mechanical Joint) 

Ductile Iron Push-On and Mechanical Joint ("MJ") fittings for water lines shall be made 
of ductile iron per ASTM A536 and be cast in the United States of America. Fittings shall have 
USA cast on the fitting to designate they are made in the United States. All fittings will be 
manufactured and tested in accordance with ANSIIAWWA C153/A21.53 for compact design 
and ANSIIAWWA CllO/A21.10 for full body design. In accordance with ANSVAWWA 
C104/A21.4 fittings 2" - 3" will be single thickness cement mortar lined and 4" - 64" will be 
cement mortar lined. Fittings will be Asphaltic seal coated on the exterior in accordance with 
ANSIIAWWA C104/A21.4. MJ fittings with flanged end(s) will match ANSVAWWA 
C 1 15/A2 1.15 and ANSI B 16.1 class 125 flanges. All fittings shall be NSF-6 1 listed for use with 
potable water. 

Ductile Iron Flanged Fittings 

~ 

E-MAIL: mail@azwater.com 
W \03FORMS!MAIL MERGEFITTINGS LETTER. CONTRACTOR DOCX 
FKSAFH 2 58 PM 2121112 

mailto:mail@azwater.com


ARIZONA WATER COMPANY 

Contractor February 21,2012 
Fitting Specifications Page 2 

Ductile Iron flanged fittings for water lines shall be made of ductile iron per ASTM A536 
and be cast in the United States of America. Fittings shall have USA cast on the fitting to 
designate they are made in the United States. All fittings will be manufactured and tested in 
accordance with ANWAWWA C 1 1 O/A21.10 design. Flange ends will match ANSI/AWWA 
C115/A21.15 and ANSI B16.1 class 125 flanges. In accordance with ANSI/AWWA 
C104/A21.4 fittings 2" - 3" will be single thickness lined and 4" - 64" will be cement mortar 
lined. Fittings will be Asphaltic seal coated on the exterior in accordance with ANSUAWWA 
C104/A21.4. All fittings shall be NSF-61 listed for use with potable water. 

If you have any questions or require hrther information, please contact me at 602-240- 
6860. 

Very truly yours, 

Fredrick K. Schneider, PE 
Vice President - Engineering 
engineering@azwater.com 

afh 
Enclosure 

E-MAIL: mail@,iazwater.com 
W:\OJ-FORMS\MAIL MERGEFITTINGS LEITER - CONTF'ACTOR.WCX 
FKSAFH 258 PM Z221112 

mailto:engineering@azwater.com
mailto:mail@,iazwater.com
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ERRATA 201 0 



ARIZONA WATER COMPANY 

E-9-1 

E-9-2 

E-9-3 

E-9-4 

E-9-5 

E-9-6 

E-9-7 

E-9-8 

E-9-9 

E-9-1 0 

E-9-1 1 

E-9-1 2 

E-9-1 3 

E-9-1 4 

E-9-1 5 

E-9-1 6 

E-9-1 7 

E-9- 1 8 

E-9-1 9 

STANDARD SPECIFICATION DRAWINGS - DUCTILE IRON 

INDEX (E-9) 

TYPICAL GATE VALVE LOCATIONS 

INSTALLATION OF TYPICAL VERTICAL AND HORIZONTAL GATE VALVES 

INSTALLATION OF TYPICAL TAPPING SLEEVE AND VALVE 

INSTALLATION OF TYPICAL VALVE SUBJECT TO NON-VEHICULAR AND 
VEHICULAR TRAFFIC 

INSTALLATION OF TYPICAL THRUST BLOCKING SCHEDULE THRUST BLOCK 
FOR VERTICAL BENDS, AND MEGALUG THRUST RESTRAINTS 

INSTALLATION OF TYPICAL PERPENDICULAR FIRE HYDRANT 

INSTALLATION OF TYPICAL PARALLEL FIRE HYDRANT 

INSTALLATION OF TYPICAL 2" BLOWOFF DEVICE, AND AIR RELEASE VALVE 

INSTALLATION OF TYPICAL SINGLE SERVICE CONNECTION FOR A 3/411 OR 1" 
METER 

INSTALLATION OF TYPICAL DOUBLE SERVICE CONNECTION FORA '//,"AND 
1" METER 

INSTALLATION OF TYPICAL 2" SERVICE CONNECTION 

INSTALLATION OF 3" COMPOUND METER, 4" COMPOUND METER, 6" 
COMPOUND METER, 6" COMPOUND SERVICE, CONCRETE VAULT, AND 
NON-POTABLE PROPELLER METER 

INSTALLATION OF TYPICAL 4" THRU 8" DETECTOR CHECK VALVES AND 
3" THRU 10" REDUCED PRESSURE PRINCIPLE DETECTOR WITH BYPASS 
METER ASSEMBLY (RPDA) FOR FIRE LINE SERVICES 

INSTALLATION OF TYPICAL PRESSURE RELIEF VALVE ASSEMBLY 

INSTALLATION OF TYPICAL PRESSURE REDUCING STATION 

PAINT COLOR SELECTION 

STEEL WATER STORAGE TANK 

HYDROPNEUMATIC TANK 

INSTALLATION OF WELL SHELTER 
5/18/01 

MW:tmw 
Page 1 



E-9-20 INSTALLATION OF TYPICAL WELL WITH LINE SHAFT TURBINE PUMP 

E-9-2 1 INSTALLATION OF TYPICAL WELL WITH SUBMERSIBLE TURBINE PUMP 

E-9-22 

E-9-23 

INSTALLATION OF COLUMN PIPE, OIL TUBE AND LINE SHAFT 

HOT TAP AND JUMPER METER CONNECTION 

E-9-24 

E-9-25 

E-9-26 

E-9-27 

E-9-28 

E-9-29 

E-9-30-1 

E-9-30-2 

INSTALLATION OF TYPICAL WATER LINE ENCASEMENT 

INSTALLATION OF CALCIUM HYPOCHLORITE TABLET CHLORINATOR 

INSTALLATION OF CHAIN LINK FENCE 

INSTALLATION OF SIDE HUNG WATER LINE SUSPENSION 

PIPE WARNING TAPE, LOCATOR WIRE, AND LOCATOR WIRE TERMINATION 

INSTALLATION OF A TYPICAL SAMPLING STATION 

WATER AND SANITARY SEWER SEPARATION/PROTECTION 
PERPENDICULAR 

WATER AND SANITARY SEWER SEPARATION/PROTECTlON - PARALLEL 

5/18/01 
MW:tmw 

Page 2 



PAVEMENT 

cco I mRoMDBv M.W. 
D R A M  nv 

? 
s 

I 

DATE 

3120186 1/31/2001 E-9-1-1 

PAVEMENT 

r- 
A, R/W 

NOTE: 
The Distances From I.C. To Gate 
Valves Are To Be Determined By 
The Radius Of Proposed Pavement. 

Gate Valves Are To Be Installed 
In The Above Locations In Such 
A Manner That They WillNot Be 
Covered By Paving, Sidewolks, 
Or Curbs 

I I I  

'Locotion of water mains from 
the property line may require 
alteration for co-ordination with 
curb, sidewalk. or paving requirements. 
Variations are to  be opproved 
by the A.W.Co. Engineering dept. 

1.c. 

Ah, R/W R/W 

Gate Valve 

P.C. - Point OF Curve P.C. - Point OF Curve I I?  
I Ii R/W - Right-of-way Boundary 

I.C. - The Intersection Corner 
Of Right-of-way Lines 

I ARIZONA WATER COMPANY I 
STANDARD SPEC1 Fl CAT1 ON 

FOR THE INSTALLATION OF 



FOR 6' THROUGH 12" GATE VALVES 
Mueller Resiliant Wedge Gate Valves 

Catalog Number A-2360--- 
ANSVAWWA C509 Compliant 

FOR 14" THROUGH 16' GATE VALVES 
Mueller Resiliant Wedge Gate Valves 

Catalog Number A-2361--- 
ANWAWWA C509 Compliant 

ARIZONA WATER COMPANY 

Tyler 562-A Cast Iran 
Adjustable Valve Box 
And Cover Per E-9-4-1. /- 

mvMI BY 

c0 

M.J. x M.J. Gate Valve Typical 

Trench Grade 

AF.PRoKD BY MTE 

Y W  0320.1986 08.232006 

AlValves Installed On Pipe Five Feet (5 ' )  Deep And 
Greater Are To Be Installed W i t h  A Valve Operator 
Extension, Mueller Catalog No. A-26441. 



Bockfill with ABC 4 
I to  finished 

grode ond 
cornpoct t o  IOOXY 

Volve Box & Cover Per E-9-4-1 

,-Eyebolt 

? 
i 

I 
I I I 

Allconcrete slobs to  be class "C", which is defined os concrete 
whose minimum compressive strength ot  14 days reaches 
1600psiond ot  28 days reaches 2000psi. per MAG Section 725, 
Table 725-1. Slobs t o  be formed and poured prior to volve 
ins t ollo tion. 

5'-6" (18"-24") 
6'-6" (30"-36") 

I 

r I 1 2'-0" (18"-24") - 

.By-poss Gote Volve 
18" & 20" - 2"RWGV 
24" - 2.5" RWGV 
30" & 36" - 3" RWGV 

I 
I 
I 
I 

I 

i 1 2 "  x 12" Concrete 
I Pier. Pour In Ploce 

I I I3'-0" (30"-36") 

' .  \ 

I 
I 
I 
-i 

I 
Concrete Slob, Typ. Mueller Resilient Wedge Gote Volve 

/ 
LBock f i l l  with ABC t o  finished 

grade and cornpoct to 100% 

With By-Poss Assembly Cotolog No. 
A-2361-20. The Bonnet ond Stuffing 
Box ShollHove 304 Stoinless Steel 
NutsIBolts 

12" ABC 
Cornpoc t ed 
To 100% 

I ARIZONA WATER COMPANY I 
Allvolves instolled on pipe five feet ond 
greater ore to  be instolled w i t h  o volve 

I operotor extension Mueller cotolog 
N0.A-26441 The distance is measured STANDARD SPECIFICATION 
f rom the top of the operoting nut to  I FOR THE INSTALLATION OF 
final grode. I INSTALLATION OF BEVEL GEARED HORIZONTAL GATE VALVES 

I WITH BY-PASS FOR 18'  AND LARGER VALVES 
oR*wN BY *pwIo\u) BY W E  I 12.07.2004 la E-9-2-2 CB 



Backfill w i t h  ABC 
to  finished 
grade and 
compact to  100% 

Allvalves installed on pipe five feet ond ARIZONA WATER COMPANY 
greater are to  be instolled with a valve 

I 

N0.A-26441 The distance is measured 

final grade. 
f rom the top of the operating nut t o  

1 '  
I 

STANDARD SPEC IF lCATl0 N 
FOR THE INSTALLATION OF 

INSTALLATION OF BEVEL GEARED HORIZONTAL GATE VALVES 
WTHOUT A BY-PASS FOR 18" AND LARGER VALVES 

W W N  8Y APPROVED BV LUTE 

CB I 12.07.20041 5.13.2005 I E-9-2-3 

Valve 6 0 x  & Cover Per E-9-4-1 

/ 

r Eyebolt r 

? 
i 

12" ABC 
Campac ted 
To 100% 

Allconcrete slabs to  be class "C", which is defined as concrete 
whose minimum compressive strength at  14 days reaches 
1600psiand a t  28 days reaches 2OOOpsi. per MAG Section 725. 
Table 725-1. Slabs to  be formed and poured prior t o  valve 
installation. 

--- ------ 
Concrete Slab, Typ. Mueller Resilient Wedge Gate Valve 

Assembly Catalog No. A-2361-20. 
The Bonnet and Stuffinq Box Shall 

LBock f i l l  with ABC to  finished 
grade and compact to  100% 

Have 304 Stainless Steel Nuts/Bolts 



Yueller Flange x Y.J. Resaent Wedge 
Topping Valve w/Epoxy Coating. 

304 Stoinless S Catalog Number: 
1-2360-16 (4"- l2") 
1-2361-16 (14" - 36) 

Undisturbed So# 

ARZZONA WATER c o m ! ~  

NOTE: 

1. All flanges, bolts, ond nuts shdl 
be kept free of concrete. 

2. bk pressure test the topping sleeve 
before the live top is mode. 

3. Polywrop ollnew fittings 

DRAW BV 

+proved Vendors: 

Mueller. Catalog No. H304. 304 Stainless Steel 

JCM, Model432.304 Stainless Steel 

Romoc, 'SST', 304 Stainless Steel 

Coscode, 'CST-EX', 304 Stainless Steel 

mmvm BV MPS 

Tyler 562-A Cost Iron Adjustoble /-Valve Box And Cover Per E-9-4-1. 

/ 

Thrust Blocking Per 
Stondor d Spacificotion 
E-9-5-1 

Undisturbed Soil 

Pressure Treated Board Roted For 
Perrnonent Wood Foundation (. 
Ibs. of preservative per cu.ft.) 

Precast Concrete Valve 



Concrete To ea 
1" h o v e  FinalCrade 

6" Thick, 3 0  Diameter 8" Cast Iron "A" Frome 
Volva Box & Cover 
Marked "WATER" 

8" Thick, 3 0  Oiometer 

Existing Concrete 

Bottom Only ( 3 6  L) 
Gate Valve. Typical 

c,---..p-- T' ' L,,,,..,---J 
iTs"-..s-.= 1" ' 

1 t I I 

ARIZONA WATER c o m m  

NON-VEHICUI AR VAl VF RO X 

WPROMD BY 
MW 03.20.1986 

DRAWN m ce 

8" Cost Iron "A" Frame 
Valve Box L Cover 
Mor ked "WATER" 

8.242006 E-9-4-1 

Asphaltic Pavement 

/ 

Tyler/Union 564-A 
Cast kon Valve 6ox. 
Bottom Only ( 3 6  L) 

Concr e t e 
Diometer 

CONCRFTF V A l V E  BO X 
For keos Srrbject To Vehicular Troffic 

NOTF: 

1. The Vdve Box ShalBe Adjusted TO 
Finished Grade Prior To Plochg Of 
Asphalt hd/Or Concrete. 

2. For Non-Traffic keas Use Tyler/Union 
562-4 Two-Piece. 6855 Series Or 
Equivdent Adjustable Cost Ifon VoIve 
Box bnd Cover. Valves 4" To 12" 

For Traffic Areos, Use Tyler/Union 564-A 
Bottom Section Only With h 8" Cost Iron 
"A" Frome With Cover. Vdves 4" To 12" 

h d  Greater k e  To Be Instolled With A 
Vdve Operator Extension. MueHer Catalog 
No. A-26441 h d  SholHave A Debris Cop 

4. Use Mnhum Class 'C' Concrete which 
is defhed as concrete whose minimum 
compressive strength at I4 days reoches 
1600psiond at 28 days reaches 2Ooopsi. 
per MAC Section 725. Table 725-1. 

3. hVolves Instolled Five Feet ( 5 )  Deep 



isturbed Son, Typ. 
Class 'C' Concrete, Typ. 

board in front of ollplugs before 
pouring thrust blocks. 

4. Form olnon-bearing areas to prevent 
any concrete from entering any joint. 

5. k flanges, bolts and nuts shall be 
kept free of concrete. 

6. Center the bearing area on the pipe 
centerline and force line. 

7. Allpipe fittings to be wrapped with 
polyethylene pipe wrap prior to thrust 
block installotion. (where applicable) 

bJ L 9 O 0 Y J  Ell. Typ. 

TEE, 45.. AND 
PPE SEE 22.3.ELLS & 900ELLS 

ucs 
6 Sq.Ft. 

0 '  6 Sq.Ft. 9 Sq.Ft. 

12" 13 Sq.Ft. 20 Sq.Ft. 

16" 23 Sq.Ft. 32 Sq.Ft. 

6" And Under 4 Sq.Ft. 

1 W h d  Lorger Calculated Per Project 

Bearing Area7 

DRAW BV 
CB 

Required For' Tee 

APPROVED BV MTE 

M W  03.20.1986 05.27.2005 E-9-5-1 

D.I.P. 

/-Bearing Area 

Bearing Areas 
)-Bearing Areas 

Bearing 
A r e a l  

Bearing Areas 

a Y.J. COP, Typ.7 

L3' 

L45°YJ Ell, Typ. 

-Bearing Area 

1. Use minimum Class 'C'concrete, which is 
defined os concrete whose minimum compressive 
strength at f4 days reaches 1600psiond at 20 doys 
reaches 2OOOpsi. per YAG Section 725. Toble 725-1. 

earth with minimum bearing area as 
shown. If not undisturbed. areas will 

2. Thrust blocks ore to bear on undisturbed 

Ductile Iron Pipe 



NOTES 

1. Bars In Conc. Thrust Block To Be 
Coated w/ 2 Coats CoalTar Epoxy 
or by Other Approved Method. 

2.Bars To Have 90" Hook 0 Their 
Ends. As Per Table Below. 

Min. Bar 
Size Pipe Size 

= Min. Block 

(WxHxL) 
"A" Dimension 

(Hook) 

S'X4'XS' 

16" -9 12" 

= for 125 PSI. Working Pressure 

at 28 days reaches 25OOpsi. per MAG 

Epoxy Coated Rebor, Typ. 

All Pipe and Fittings to be Polywropped 

Typ. Thrust 

-ROVED BY MTE 
7-5-96 

D R I W  BV 

JPK MJW 

Block As Per / 

A 01.16.2007 E-9-5-2 

I ARIZONA WATER COA~PANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

THRUST BLOCK FOR VERTICAL BENDS 



v) 

Z w 

-I 

I- z 
0 
N 
E 
0 

n 

m 
a 

- 

r 

w 
K 
3 c 

0 
z 
3 

m 

E 

i 
0 
vl 

0 w 
IY 
3 c 

0 z 
3 

m 

E 



.. 
v, w 
I- 
O 
Z 



Size win Per Plans 
\ p r  

NOTE: All Flanges, Bolts, Nuts 

ARIZONA WATER CO~MPANY and Drain Holes ShollBe Kept 
Free Of  Concrete 

I I \ \Ductile Iron Pipe - Length 
To Fit The LocdCondition 

Tyler 562-A Cost Iron 
Adjustable Valve Box h d  
Cover Per E-9-4-1 7 

Mwller Super Centurion 250 
3 Wo Fire Hydrant Model 
A-42J. ANSl/AwwA C502 
Approved 

\Y.J. x Flanged Tee Or For Instollation 
Of A Fire Hydront On bn Existing Yoin 
See OetaiE-9-3-1. 

3 x 3 ~ 6 "  Reinforced Concrete 
Slob With 6 x 6 x 9  Welded 

Size Ydn Per Plans Note: Polywrop and rnegahrg all fittings 

Ductile Iron P;Pe - 
To Fit The LocolC 

Undisturbed Soil 

\Precast Concrete Block 
\-6 Flon ed x YJ Cote Valve . L d s t u r b e d  Soil L L V d v e  Block. Typ. As Per t -9 -2 -1  

For lnstdlotion Of A Fire Hydrant On 
An Existing Yoin See Detal€-9-3-1 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

TYPICAL PERPENDICULAR FIRE HYDRANT 
DRAW BY APPROVED BY DATE 

CB MW 1-28-91 I 08242006  I € 4 - 6 - 1  



6" Ouctik Iron Pipe - Length 
To Fit The LocdCondition 

Muener Super Centurian 250 
3 Wo Fire Hydrant Model 
A-42i .  ANSlrAwwA c502 /- boroved 

Undisturbed Soil 

DRAW BV APPROMD BV @ATE 



\ No.4 Meter Box With Lid 

0 
I- 

Tyler 562-A Volve Box & Cover 
w/Notch To Fit Flush Over Valve 

FITTINGS SC HFOUl F 
2" YueAer 300 B d C w b  Vdve 8-20283 FIP x F P  Wd 
2" yueller Brass Swore Wrench Nut Adaoter 8-20299 

\ / r2" Sized fill 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

% 9. 

Undisturbed Soil 

\Trench Grade 
30" 

2" Brass Nipple - Length To Fit Field Conditions 

2" Brass 90' Elbow. IPST 

MueUer Double Strap Bronze Service Saddle - BR2B 

M.J.Plug - yegolug Restraints yay Be ReqJred 

2" Straight Couphg CC x FIP H-15451 

2 "  Copper Pipe 

2" Straight Coupling CC x M p  H-15428 

2" Square Head Plug. Y p  ' 

Concrete Thrust Blocking 
Per E-9-5-1 

QAT€ 

03.20.1986 MW 
WROV€DBV 

CB 
DRAW BY 

0391.2006 E-9-8-1 

I ARZZONA WATER COMPANY I 
I I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 



All Copper Pipe Which Comes Into Contact 
With Concrete ShallBe Wrapped in 20 Mil 
Scotch Wrap 

ARIZONA WATER conmw~ 

NOTE: The Horizontal and Vertical 
Alignment Of The Co per Line Will 
Vary According To phe Project Conditions 

Minimum Depth Per Arizona Water 
Company Standard Specifications 



All Copper Pipe Which Comes Into Contact 
With Concrete ShollBe Wrapped In 20 Mil 
Scotch Wrap 

NOTE: The Horizontal and Vertical 
Alignment Of The Co per Line Wifl 
Vary According To fhe Project Conditions 

Ductile Iron Pipe 

2. 

3. 

4. 

5. 

/ 
1" Wller 8-25008 Toper x Comp. BdCorp Stop 1 

As Req'd 

1 

1 

1" Type 'K'Copper WINO Splices - Fidd Fit 

1" Welkr 8-25028 IP x Camp-BdCorp Stop 

3" PVC Pipe w/ Cap (Loose Fit) 

Trench Grade 

7. 

8, 

9, 

FENFRAL NOTES: 

Crispin 1" Lir Release Vdve. Modelk210 

'/$' &oss Street Elbow 2 

'/2" Galvanized Pipe - Length os req'd 

1 

2 

1. The volve sholl be instolled at high points 
ond on long runs to vent the accumulation 
of air with the h e  under pressure- see the 
construction plons for specific locations. 

with vdve reding faces of stoinless steel 
ond BUNA-N rubber. 
3. The volve shollbe Crispin model&10 

for 6 and larger water mains. 
4. Crispin modelbRfO volve construction 

consists of o 1" PST inlet 81 '/2" IPS1 
outlet. cost t on  body and top flange with 
stoinless steel float ond t rh .  

5. The air rebose ossembly shallbe located 
out of the path of traffic but within the 
right-of-way or easement. 

2. The vdve shollhove o 'iA( " orifice 

13. 

14. 

I 1. I WeHer BR2B Bronze Service Sodde - Double Strop I 1 1 

No.16 Wire Mesh Screen (Non-Corrodible) 1 

4" Thick Concrete Pod - Class 'C'Concrete 1 

MW 
APPRo\IEDBy 

CB 
D R * W  By 

I 6. I 1'' x 4" Brass Nipple w/90'Elbow 1 1 1  

M E  
03.20.1997 A0824.2006 

10. I !/2" Galvanized 90' Ell I -1 
I 11. I Number 1 Meter Box 1 2 1  

I I 

2m, Sized ( kilIMeter Box To The Top 
Of The Air Release Valve) 12. 

ARIZONA WATER COMPANY 1 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 



1" Ball Angle Meter Valve 
FlPxMN 8-24265-1 W/O Saddle 

Mueller H-10889 Meter Bushing 
Two Req'd (Only for 314" Meter) 

No.2 Meter Box With Lid r 

0FAv.n BY *ppRovEo BV 

cco M.W. 

1" Type 'K' Copper Tubing 
(NO Splices) 1" Mueller 8-25122 

c 
Boll Pgwh \ /mlun 

DATE 

3/20/86 I 03.17.2006 I E-9-9-1 

For The Following Divisions Add A 
Meter Box For Frost Protection: 

Minimum depth of the meter for: 
Mueller BR2B Series Bronze 
Service Saddle - Double Strop 
IPST Or Taper Thread7 

\ ' Sedona 24" 
Pinewood 24" 
Lokeside 36" 
Over goor d 36" 

The distance is measured 
from the top of the meter 
box to the top of the meter. 

1" Ma4er 8-25028 
Comoression 

Pipe Depth Per 
E-8-1-2. Item 3. 

I ... "I., 

IPST x 
6011 Corporaiion Stop 

OR 

. 1" Mueller 8-25008 
Taper x Compression 
Bo11 Corporation Stop 

SADDLE TAP TO CA, PVC. OR DIPIPE 
NOTE: The minimum distance between 
taps on mains other thon ductile iron is 12" 

NOTE: 
Only the meter is supplied by 
Arizono Water Company 

I ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 



-o r  
Met 

Minimum depth of the meter for: 

Sedona 24" 
Pinewood 24"  
Lakeside 36" 
Overgoard 36" 

The distance is measured f rom the top 
o f  the meter box to the top of  the meter. 

No.2 Meter Box With Lid 

1" Ball Straight Meter Valve 

(To allow for meter valve 
r eplacemen t 1 

8-25170 CCXFIP 

Mueller 6RZB Series Bronze 
Service Saddle - Double Strap 
IPST Or Taper Thread 

1"x 1"x 13.5" Straight U-Branck 
Mueller H-15364 
MIP Inlet x MIP Outlet 

1" Brass 90' Street Ell 

DRIm 81 APPROVED BV 

Pipe Depth Per 
E-8-1-2, Item 3. 

MTL 

SADDLE TAP TO CA, PVC, 
OR Dl PIPE 

NOTE: The minimum distance between 
service taps on mains other than ductile 
iron is 12" 

-1" Type 'K' Copper Tubing 
(NO Splices) 

1" Mueller 6-25028 
IPST x Cornpression 
Ball Corporation Stop 

OR 

1" Mueller 6-25008 
Taper x Compression 
Ball Corporation Stop 

4 

NOTE: 
Only the meter is supplied by 
Arizona Water Company 

7 1 I ARIZONA WATER C O ~ ~ Y  I 



ARIZONA WATER COMPANY 

DRIm B V  APPROMD BV: MTE 



7 Valve Box & Cover per E-9-4-1 

ORIW BV A W N E D  W DATE. 

JW M.W. 3/20/86 08.29.2006 

No.4 Meter Box With Lid 
(2 Required) 7 

E-9-11-1 

I \  Sensus 2" Compound Meter 

Mueller 2" Meter Yoke 
Horizontal Inlet/Outlet 7 
8-2423-99000 
FIP x FIP 51 \ \ \  

\Solid Cap Block \ L2" Type 'K'Copper Tubing \ \  
Mueller 2" Straight 
Coupling, H- 15428 
cc x MIP 

2" Mueller 300 BallCurb Valve 
8-25122 W /  2" Brass Square 
Wrench Nut Adapter 8-20299 SADDLE TAP CONNECTION 

L Mueiler BRZB Series Bronze 
Service Saddle - Double Strap TO DUCTILE IRON PIPE 

NOTE: The minimum distance between IPST Thread 
service t o m  on mains other than ductile 
i o n  is 12"' 

NOTE: THE LENGTt w. OF SERVICE IS LIMITED TO 
COMMERI Cl ALL Y AVAIL ABLE ROLLS, TYPICALLY 

Only the meter is supplied by 
60 FEET Arizona Water Company 

rARIzoNA WATER COMPANY I 



I FITTINGS SCHEDULE I N0.l 
1. 
2. 

3. 

P 

6" D.I.P. 

6" G.V.B.&C. m j  x flng 

6"x4" Reducer flna x m i  

&!/Valve Box 

4. 

5. 
4"x3'-0" D.I.P. Spool flng x pe 

4" x 3" Reducer flng 

12. 
13. 

14. 

I 6. I 2" Test Por t  I 

3"x4'-0" D.I. Spool flng x pe 

6"xZ" Tapping Saddle 

2" Copper Pipe 

I 

7. I 3" Compound Meter 

15. 

16. 
17. 

I 8. I 3" F.C.A. I 

2" Mueller 825122 Ball Valve wIB20299 Nut 

2" Locking Ball Valve (normally closed) 

2" Mueller H-15526 90" EllCC x CC 

I 9. I 3"x2'-0" D.I. S D O O ~  flna x De I 

18. 
19. 

20, 

I 10.1 3" Gate Valve flng 

4" Megalug 

3" Slip-On Welding Flange 

24"x24"~8" Conc. Thrust Block P.I.P. 

I 11.1 3"xZ" Flg Tee w/  2" Companion Flanqe I 

ARIZONA WATER COMPANY Pipe Support 

DFUWN BV APPROMD BV 

cco MW 
DATE 

10/5/1993 A08.29.2006 E-9- 12 - 1 

I 21.1 575-LA Conc. Vault I 

NOTE: 

1. Use Rowley pipe supports or equivalent 
as needed (See detail below). 

2. Pipe support locations to  be determined 
by field personnel. 

3. Allcapper pipe that comes in contact with 
concrete to be wrapped w/10-20 Mil. 
Scotchwrap corrosion protection tape. 

4. All mechanical joint fittings are to be 
megalugged. 

5. Use deflection fittings (45" Ells.) to  
achieve necessary depths & cover as 
shown on the standard specification for 
the installation of a concrete vault 
(E - 9 - 12 -5). 



I I 1 

I 13.1 2" Copper Pipe I 

N/Valve Box 

I 16.1 4" Meqoiuq I 

No. 

1. 

FITTINGS SCHEDULE 

6" D.I.P. 

2. 

3. 
4. 

6" G.V.B.&C. m j  x flng 

6"x4" Reducer flng x rnj 
4"x3'-0" D.I.P. Spool flnq x pe 

5. 
6. 
7 .  

2" Test Port  

4" Compound Meter 

4" F.C.A. 

8. 

9. 

4"x1'-0" D.I.P. Spool flng x pe 

4" Gate Valve flnq 

10. 
11. 
12. 

1. Use Rowley pipe supports or equivalent 
as needed (See detail below). 

2. Pipe support locations t o  be determined 
by field personnel. 

3. Allcopper pipe that comes in contoct with 
concrete to be wrapped w/10-20 Mil. 
Scotchwrap corrosion protection tape. 

4. All mechanical joint fittings are to  be 
rnegalugged. 

5. Use deflection fittings (45" Ells.) to  
achieve necessary depths & cover as 
shown on the standard specification for 
the installation o f  a concrete vault 
(E- 9- 12 - 5 ) .  

4"x4'-0" D.I.P. Spool flng x pe 

6"x2" Topping Saddle 

4"x2" Tappinq Saddle 

I ARIZONA WATER COMPANY 1 

14. 
15. 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

2" BallValve / Locking (Normally Closed) 

2" Mueller 625122 BallValve ~1620299 Nut 

17. 

18. 

24"x24"~8" Conc. Thrust Block P.I.P. 

575-LA Conc. Vault 

Wnn BV APPROMD BY 

cco MW 
DATE 

10/ 5/ 1993 A08.29.2006 E - 9 - 12 -2 



No. 

1. 

2. 
3. 
4. 

5. 

3 3 P  

FITTINGS SCHEDULE 

6" D.I.P. 

6" G.V.B.&C. mj 
6"x 3'-0" D.I.P. Spoolflng x pe 

2" Test Port 

6" Compound Meter 

I- W/Valve Box 

6. 

7. 

6" F.C.A. 

6"x 1'-0" D.I.P. Spool flng x pe 

NOTE: 

1. Use Rowley pipe supports or equivalent 
as needed (See detail below). 

2. Pipe support locations to be determined 
by field personnel. 

3. Allcopper pipe that comes in contact with 
concrete to be wrapped w/10 -20  Mil. 
Scotchwrap corrosion protection tape. 

megalugged. 

achieve necessary depths & cover as 
shown on the standard specification for 
the installation of a concrete vault 
(E-9 - 12 -5). 

4. All mechanical joint fittings are to be 

5. Use deflection fittings (45" Ells.) to 

ME AWROMD BY 
MW 10/5/1993 

D M N  BY cco 

I ARIZONA WATER conmwy I 

008.29.2006 E-9-12-3 

I I 
STANDARD SPECIFICATION 

FOR THE INSTALIATION OF 

6" COMPOUND METER 



W/Valve Box 

Pipe Support 

Conc. Block 

No. FITTINGS SCHEDULE 

6. 6" Turbo Meter 

7. 6" F.C.A. 

6" x 2'-0" D.I.P. SpoolPiece flng x pe 

=N - Size To Be determined By A.W.Co. 

I NOTE: 
1. Use Rowley pipe supports or equivalent 

as needed (See detail below). 
2. Pipe support locations to  be determined 

by field personnel. 
3. Allcopper pipe that comes in contact with 

concrete to  be wrapped w/10-20 Mil. 
Scotchwrap corrosion protection tape. 

4. All mechanical joint fittings are to  be 
megalugged. 

5. Use deflection fittings (45" Ells.) to  
achieve necessary depths & cover as 
shown on the standard specification for 
the installation of a concrete vault 
(E -9- 12 -5) .  

6. To change from a 6" service to  a 4" 
service, change all listed 6" materials 
to  4" materials. 

I ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

6 '  COMPOUND SERVICE 
MlE APPROVED SV DRAW BV cco MW 10/05/1993 A08.29.2006 E-9-12-4 



Standard Engineered f Vault Cover 

~~ c - 
ARIZONA WATER cow- 

PROFll E VIEW 2" Sized Gravel Fill 

CONCRETE VAULT 8c CO VFR SPECIFICATIONS 

Vault - Base No. 575-BL 
Cover - Standard Engineered Vault Cover 

. 4874 Aluminum Diamond Plate Cover 
For Non-Traffic Loading h e a s  

Or 

Cover W/ H-20 Traffic Loading 

Recessed Hasp & Safety Latches 

. 4874 Galvanized Steel Diamond Plate 

. Double Torsion Spring Assisted Doors W /  

NOTES 
1. TotalDepth Of Concrete Vault To Be A 

Maximum Of 3'-0" From Top Of Vault 
Cover To Top Of GrovelFill. 
Service Connections Larger Than 6" In 

Diameter WillConform To The Same 
Vault & Cover Specifications. Size Of 
Vault & Cover To Be Determined By 
A.W.Co. Engineers. 

2. 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

CONCRETE VAULT 
DWWN BY APF'ROMD BY DATE 

cco I M W  I 10/5/1993 I n  05.17.2001 I E-9-b-6 
I I I I I 



FITTINGS SCHEDULE 

Gate Valve M.J. 
3. 
4. 

5. 

D.I.P. SpoolPiece Flg x Pe (10xDia.) 

Meter Strainer 

ProDeller Meter 

6. 

7. 

8. 

9. Concrete Vault 

Flanged Coupling Adapter 

Megalug Gland (Thrust Anchor) 

Concrete Thrust Block P.I.P. 

NOTE: 

1. Use Rowley pipe supports or equivalent 
as needed (See E-9-12-4). 

2. Pipe support locations to  be determined 
by field personnel. 

3. AllSched. 4 0  Stl. pipe outside o f  vault to  
be wrapped w/10-20 Mil. Scotchwrap 
corrosion protection tape. 

4. All mechanical joint fittings to  are to  be 
megalugged. 

5. Use deflection fittings (45"  Ells.) t o  
achieve necessary depths & cover as 
shown on the standard specification for 
the installation of a concrete vault 
(E-9- 12 -5). 

I ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

NON-POTABLE PROPELLER METER 

I E-9-12-6 
APPROMD BY. CUTE 

7-20-95 I n  DRAW BV 

JPK MW I 



Existing Or New Ductile Iron 
Water Main 

--~ueller 3/4" Straight H-15428 

Hersey ModelEDC 111 
/-Detector Check Valve 

ARIZONA WA TER COW- 

Tapping Sleeve & Valve Per E-9-3-1 
Or New MJ x Flanged Tee 

Jndisturbed 

DR*W B V  A W R O E O  BI: DATE. 
CB MW 10.16.1990 n03.09.2007 

Valve Box & Cover 
Per E-9-4-1 

Finish Grade 

E-9-13-1 

X )  

3/4" Copper Test Port 

N o 2  Meter Box w/Lid 
For Bypass Meter & 
Test Ports. Note: 2 
Meter Boxes For The 
Northern Region 

518'' x 314" Angle Check 
MN x FIP 
Mueller No. 681230 

3/4" Copper Test Port 

Lockwing 5/8" x 314" MN Angle x FIP ~ Stop Sensus ''/S'*X~,~' Meter, , 
Mueller No. 681228 
(Locks In The Open 
Position) 

Supplied By AWC 

disturbed Soil 

See Detail for 
3/4" test ports 

Concrete Block, Typ. 

r Mueller H-10033 

\Concrete Block, Typ. 
As Required \ 

STAN D A R D S P EC I F I CAT1 0 N 
FOR THE INSTALLATION OF 

TYPICAL 4' THRU 8" DETECTOR CHECK VALVES 



Plain End Pipe Typical 

" L 
0 PI f 

CB 
CRAW BY 

Resilient Seoted Gate Valve, 
Outside Screw & Yoke 

AWROKD BV DATE 

MW 

L o h L V  The Bypass Water Meter (Sensus) 
Is Supplied & Maintained B 
Water Cornpony. DO NOT ~NCI-OSE 

Arizona 

Customer Owned, Installed. & Maintained F.C.C.C.H.R. Approved 
3" Through 10" Reduced Pressure Principle-Detector w/ Bypass 
Meter Assembly (RPDA) Febco 826YD Or Approved Equivalent. 
The Assembly Will Be Connected To Arizona Water Compony A Facilities By The Developers' Contractor Or Others 

FlgxFlg - By Customer 

Finished Grode 

ARIZONA WATER COMPANY 
Minimum Depth Of  Cover Over 
6" $ 8" Mains is 36 Inches. 
12" & Greater is 48 Inches 
Unless Otherwise Specified 



Allcopper Pipe Which Comes Into Contact 
With Concrete ShallBe Wrapped in 20 Mil 
Scotch Wrap 

A 

1. 

2.  

Final Grade 

f 

Mueller BRZB Bronze Service Soddle - Double Strop 

2" Mueller 8-25008 ToDer x ComD. BollCorD Stop 

NOTE: The Horizontol And Vertical Alignment 
Of The Copper Line WillVory According To 
The Project Conditions 

8.  

9- 

Minimum Depth Per Arizona Water 
Company Standard Specificotions 

4" Thick Concrete Pod - Class 'C' Concrete 

Vondol enclosure to be centered on the 
concrete pod 

. 

~~ ~ 

I w 

ARIZONA WATER COMPANY 

\ Trench Grade 

NOTE: 

1. Pressure relief valves are typically locoted just 
down stream of a pressure reducing station or 
where system conditions might be subject to 
greater than allowable pressures. 

2. The relief valve assembly and vandal enclosure 
shall be located out of the roadway, but within 
the right-of-way or easement. 

l o !  FITTINGS SCHEDULE I 
I 

~~ 

I 3. I 2" Type 'K' Copper WINO Splices - Field Fit 

2" Mueller 8-25028 IP x Comp. BollCorp Stop 

2" Pressure Relief Valve Wotts 174A With A 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

TYPICAL PRESSURE RELIEF VALVE ASSEMBLY 
AF?ROMD BY D I E  cco MW I 3/20/1986 I 08.29.200$ E-9-14-1 

mV.n By 



All Copper Pipe Which Comes Into Contact 
With Concrete ShallBe Wrapped in 20 Mil 
Scotch Wrap 

Of The Copper Line WillVary According To 
The Project Conditions 

' -  '-\' ' ' ' ' ' ' ' 

~ I STANDARD SP ECI Fl CAT1 ON 

Trench Grade NOTE: 

3. 

4. 

5. 
6. 

101 FITTINGS SCHEDULE 

2" Type 'M' Rigid Copper w/NO Splices - Field Fit 

2" Mueller 8-25028 IP x Comp. BallCorp Stop 

2" Pressure Relief Valve Watts 174A With A 
2" Inlet / 2" Outlet 30-150 psiW/ Bronze Body 

2" Bronze Check Valve Watts Series CV 

I 1. I MueHer BRZB Bronze Service Saddle - Double Strap I 

8. 

9. 

10. 

1. Pressure relief valves are typically located just 
down stream of a pressure reducing station or 
where system conditions might be subject to 
greater than allowable pressures. 

shall be located out of the roadway. but within 
the right-of-way or easement. 

2. The relief valve assembly and vandal enclosure 

2" Brass Street Elbow 

No.16 Wire Mesh Screen (Non-Corrodible) 

4" Thick Concrete Pad - Class 'C' Concrete 

I 2. I 2" Mueller 8-25008 Taper x Comp. BallCorp Stop I 

ARIZONA WATER COMPANY 

cco Wwll BY 

I 7. I 2" Schedule 40 Cut Pipe - Field Fit I 

APPROVED BI M E  
MW I 3/20/1986 I A08.29.20061 E-9-14-2 

I 

Guardshack. Model GS-1, Available f r o m  BPDI, Inc. 
11* I Available In Leaf Green Or Desert Tan 

FOR THE INSTALLATION OF 



w 
e--- 
@-- 

DRAWN BV 

JPK 

INO- I  FITTINGS SCHEDULE I 

AWROMD BV. DATE 

MW 11-16-88 9-27-95 

1. I612 L A  Conc. Vault (See Note 3) 
2. 16"x6'-0" O.I.P. SpoolF1g.xP.E. 

I 8. 16" Hiah Flow Pressure Reducina Volve Flg. I 
I 9. (4" 90' Ell. FIQ. I 
I I 10. 14" Gote Volve Flg. 

I 15. I Z"x9" 0.0. Reducing Fla. (1.P.T.) I 
I 16. 12" 90' Ell. F.I.P. I 

I 21. 12" Sched. 40 Stl. PiDe I 
22.12" Pressure Relief Volve (See E-9-14-1) 

23. I12"x36"x36" Conc. Thrust Block P.I.P. I 
124.IPressurc Gauge wlshut o f f  volve 

NOTE: 
1. Use Rowley pipe supports or equivalent os 

needed. (See E-9-12-41 
2. Pipe support locations to be determined by 

field personnel. 
3. Voult-6l2 L A  top section w/12" Oio. sump 

hole. Cover-concrete slob top w/(4) 4'-0" 
x2'-6" aluminum spring looded hinged style 
covers for non-troffic looding oreos. For oreas 
w/low density traffic. cover is to be designed 
for H-20 traffic looding. 

wromed w/10-20 Mil. Scotchwrop corrosion 
4. AISched. 4 0  Stl. pipe outside of voult to be 

proiection tope. I 5. Use deflection fittings (45' Ells:) to achieve 
necessary depths & cover OS shown on the 
stondord specificotion for the installotion of 
a concrete voult (E-9-12-5). 

s 

ARIZONA WATER COMPANY 
I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

PRESSURE REDUCING STAT1 ON 



1. SD . ecific Items To Re Painted Dee r - 0  Pure White Fnamel: 
A. All Booster Pumps. 
B. All Electrical Motors And Gas Engines. 
C. Well Pump Discharge Heads. 
D. Electrical Panel. 

2. SDec ific Items To Be Pa'nted I Frost Cap White 0 r Dee r - 0  Pure White Fnamel: 
A. Well Shelter. 

DfUWN BV 

cco 

3. Spec ific He ms To Be Painted OSH A O r a n s :  
A. Electrical Conduit. 

APPROMD BV DATE 

312011986 a 2/13/2001 E-9-16-1 

4. AllOthe r Items To Re Painted With Fither: 
(At Manager's Discretion) 

A. Cholla Green 
8. Forest Green 
C. Sonora Beige 
D. Red Rock 
E. Rock Brown 
F. Deer-0 Pure White 
G. Elkhorn Cactus 

I ARIZONA WATER COMPANY I 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 



4. T-EDPDOlI 

PLAN V I E W  

2.lW Q STELL BIH) W s T  eE YIEITYED 
LEVEL 10 wlm 

coNc.10011(6-, \ I 7 2 ' 3 ' "  

1 uL2'-0- J L 2 -  P.V.C.rnP L I Y  
ISCC NOTE 31 

F O U N D A T I O N  D E T A I L  

vERTLl\I 1LlLEl 

P R O F I L E  V I E W  

I ARIZONA WATER c o m m  1 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 

STEEL WATER STORAGE TANK 

ME 
JPK I *ppRoMDBI MJW 10-17-88 I 2-12-96 I E-9-17-1 

mVHI BY 



2" PROBE CONTROL 

ll"x15" M I  

AIR RELIEF VALVE 

PRESSURE RELIEF \,(- VALVE 

LEVEL CONTROL 

SIGHT GLASS w /  
STOP COP"'- / I I  

DRAW BY 

JPK 

2" DRAIN 
CONNECTION 

- FLANGED INLET/ 
OUTLET 

CONC. PAD / 

WPROMD BY DATE 
MW 3-20-1986 A 01.16.2007 E-9-18-1 

1" CONTROL 
CONNECTION 
(5 TYP.) 

INLETiOUTLET END 

n 
ll"x15" MANWAY r 

COMPRESSOR 
AIR LINE 

( 5  TYP.) 

MAN W AY E ND 

1" CONTROL 
CONNECTION 
( 5  TYP.) 

1. ALL HYDROPNEUMATIC TANKS SHALL BE DESIGNED & CONSTRUCTED IN ACCORDANCE WITH THE CURRENT 
REQUIREMENTS OF THE ASME CODE FOR UNFIRED PRESSURE VESSELS, SECTION VIII, DIVISION 1. 

2.FlNlSHED TANK SHALL BE DISINFECTED IN ACCORDANCE WITH ADEQ BULLETIN No.8  BEFORE BEING 
PLACED INTO SERVICE. 

3. THE WELDED STEEL HYDROPNEUMATIC TANK WILL BE COATED AS PER AWWA SPECIFICATION D l 0 2  & 
NSF STANDARD 61. 

4. THE FOLLOWING INFORMATION WILL BE INCLUDED WITH THE APPLICATION FOR APPROVAL TO CONSTRUCT. 

1. Tank Locat ion 

2. Tank Length 

3. Tank Diameter 

4. Tank Capacity 

5. Moximum Working Pressure 

I ARIZONA WATER COMPANY I 



NOT 
CONVERTED 

T O  
C AD 

CB DMWN BY 

ARIZONA WATER COMPPANY 
I 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

WELL SHELTER 
- E D  W DATE I 03.20.1986 I A04.03.2001 I E=S=I9=I 



Complete Verticol Lineshoft 
Turbine Pump w/Shode Cover Over Slob 
Air Releose Volvc Screened w/ 
No.16 Non-corrodible Wire Mesh 

55 Gal. Turbine OilDrip Tonk 
w /Spill Con toinmen t 

Cosing Vent Screened With 
No.16 Non-corrodible Wire Mesh 

This Conc. Surface To Slope 

Threodless Hose Bibb For 

Flonged Coupling Adoptor 

3 'x  3'X 6 
CONCRETE SLAB 

Conc. Well Seol 

ARIZONA WATER CON,IPAIVY 

To Exist. Water Main 1 

PI.AN VIEW CONC. WFI 1 SLAB 

-Steel Well Cosing 
2" PERFORATED 
SOUND TUBE 

45' BEND TYP. 
A FRAME VALVE BOX 
FLUSH W/SLAB TYP. 
2" PVC PLUG 

., *.,.*.,. :*, .i - + .  L. * -  L 
.' 6 ** . e'. -'* ea. 

.A . - 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

TYPICAL WELL W/ LINESHAFT TURBINE PUMP 

3-20-86 9/15/04 E-9-20-1 WPROED BV DATE M. W. 
DMW nv 

J W  

PROFILE VIEW CONC. WFLL SLAB 

2. System Pressure Q Water Main - 
3. Design G.P.M. - 
4. Pump Controlled By - 
5. WellDoes Not Lie Within The 100 Year Flood Plain. 
6. WellDoes Not Lie Within 100 Feet Of A Septic Tank. 
7. WellDoes Not Lie Within 50 Feet Of A Sewer Line. 
8. WellDoes Not Lie Within 100 Feet Of A Discharge Activity Which 

9. WellDoes Not Lie Within 100 Feet O f  An Underground Storage Tank. 
10. WellDoes Not Lie Within 100 Feet Of A Hazardous Waste Facility. 
11. All Water Related Fittinas Wil l  Conform to  N.S.F. Standard 61. 

Requires An APP. 



Air Release Valve Screened w/ 
No.16 Non-corrodible Wire Mesh 

ARZZONA WATER CO~MPANY 

Flush-out Pipe Screened P 
Discharge Paint r 

DATE W R O M Q  BY 
3-20-86 

DRlVm BY 
ipk M.W. 

? \  Sanitary Well Seal 

E-9-21-1 2-16-01 

Conc. Well Seal 

Y,'' Galvanized Air Line 
To Extend To The Top 

I r 
Threadless Hose Bibb For I / r  Water Samples / / I ,-Pitot Meter TOP 

Length Of Straight Run Is 
A Min. O f  10 Times The 

Production Meter 

Pump A Min. Of %" 

-4 Ears Cont. To Exist. Water Main 

1. Pump Setting - 
2. System Pressure @ Woter Main - 
3. Design G.P.M. - 
4. Pump Controlled By - 
5. WellDoes Not Lie Within The 100 Year Flood Plain. 
6. WellDoes Not Lie Within 100 Feet Of A Septic Tank. 
7. WellDoes Not Lie Within 50 Feet O f  A Sewer Line. 
8. WellDoes Not Lie Within 100 Feet Of A Discharge Activity Which 

Requires An APP. 
9. WellDoes Not Lie Within 100 Feet Of An Underground Storage Tank. 
10. WellDoes Not Lie Within 100 Feet Of A Hazardous Waste Facility. 4 11. All Water Related Fittings Wil l  Conform to  N.S.F. Standard 61. 
12.The WellIs Not Locoted Within 500 Feet Of Surface Water. 
13.The Site WillBe Graded To Provide Adequate Drainage Away 

From The Well. 
4'-0" ,- Steel Well Casing 

I- ] b 

PI AN VIEW CONC. WELL S L m  



AllNew Purchases To Conform To The Following: 

Column PiDe 

4" I.D. - 8 Threads Per Inch Topered 3/sll Per Foot Right Hand 
6" 1.D. - 8 
8" I.D. - 8 
IO" 1.0.- 8 
12" 1.D.- 8 
14" 1.D.- 8 

I , I  I, I, ,I I I  I, ,I I ,  

, I O  I ,  , I  

,I I ,  I ,  I I, II I, ,I ,I 

I ,  I ,  I, I, , I  I I  I, I ,  I, 

I I ,  I t  

APPROMD BY cco m w N  BY 

OilTube - Peerless Type 

3/20/1996 2/13/2001 
MTE 

11/2" O.D. - 14 Threads Per Inch Right Hand 
2" O.D. - 12 

21/2" 0.0. - 10 
3" O.D. - 10 

31/2" O.D. - IO 
4" O.D. - 10 

,I , I  I, 4 ,  , I 

, I  I, I I 

I ,  , I  #I I, 

,I I, I ,  I, I t  

I ,  I 1  I I  I 1  I I  

I Line Shaft 

74'' O.D. - 10 Threads Per Inch Le f t  Hand 
1" O.D. - 14 

1-3/16" O.D. - 10 
I I, I ,  ,I I ,  

I ,  #I ,I 

1-1/2" O.D. - 10 
1-11/16" O.D. - 10 
1-15/16" O.D. - 10 
2-3/16" O.D. - 10 
2-7/16" O.D. - 8 

, I  I, I ,  I ,  I ,  

I ,  I ,  ,I 

I ,  I I  I, ,I I I  

I ,  I 

I I 

I ARIZONA WATER COMPANY 11 
STANDARD SPECIFICATION 

FOR THE INSTALLATION OF 



3" x 2" REDUCER. IPT 

3" FIRE HYDRANT METER W/SHUTOFF VALVE AWWA APPROVED 2" REDUCED PRESSURE BACKFLOW PREVENTER ASSEMBLY, 
SUPPLED WITH AMMONIA & CHLORINE RESISTANT SEATS AND SILICONE 

3" x 2" REDUCER, IPT 

2" MUELLER 300 BALL STRAIGHT VALVE 
OUARTER TURN CHECK W/LOCK WING 
8-20200 

7 I VALVE BOX PER E-9-4-1 

18" ' MIN / I 

/-PRESSURE TESTING AND 
CHLORINATION VALVE %/ 

x 2" REDUCING FLANGE YN 

LSTAINLESS STEEL TAPPING SADDLE 
PER E-9-3-1 

THRUST BLOCKING PER E-9 -5 -1  
1.FlNAL INSPECTION AND CONNECTION TO BE WITNESSED BY AN ARIZONA 

2. REDUCING FLANGES TO BE PROPERLY RESTRAINED. 
3.lNSTALL JUMPER TAP FOR TEMPORARY METER DOWNSTREAM OF THE 

4. JUMPER ASSEMBLY MUST BE A MlMMUM OF 18" ABOVE FINISHED GRAM. 
5. BACKFLOW ASSEMBLY REOUIRES CERTIFICATION. 
6. ASSEMBLY NOT TO BE REMOVED bND SPOOL PECE INSTALLED FOR FINAL 

WATER COMPbNY REPRESENTATIVE. 

REDUCING FLANGE FOR PRESSURE AND BACTEE TESTING. 

CONNECTION UNTIL ALL TESTING. BACTERIAL CLEARANCE AND FINAL 
INSPECTIONS HAVE BEEN OBTAINED. 

7.&L NEW PIPING SHALL BE PROPERLY RESTRAINED. 

I ARIZONA WATER COMPANY 1 
I STANDARD SPECIFICATION 

I FOR THE INSTALLATION OF 

HOT TAP & JUMPER METER CONNECTION I 
M T E  4WROVED BY: WWN BY: ce MJW I 05.14.2004 I I E-9-23-1 



Two Spacers Within 2 ft. 
Of Eoch End Of Cosing (typ.) 

Steel Cosing Pipe n r 

8" - 10.82" 

12" - 15.05" 

L P S I M o d e l C  Rubber End Seol 
With Stoinless Steel Bonds 

8" - 13.37" 

12" - 17.94" 

L C o r r i e r  Pipe with Field-Lock Goskets 

AWROMD BY' DRAWN BY 
CB 

C R O S  S S E  C T I O N  
The casing spocers sholl be the PSI Ranger II Cosing Spocers os 
rnonufoctured by Pipeline Seol ond Insulator, Inc., Houston, Texas. 

M E  
312011996 09.27.2006 

S E C  T I 0  N C U T  
End Seals 
After insertion of the corrier pipe into the cosing, the ends o f  the cosing shollbe closed by 
instolling 118" thick synthetic rubber end seals equal t o  the PSIModel "C" end seol os rnonufoctured 
by Pipeline Seal and Insulotor. Inc., Houston, Texas. 

NOTE: The Carrier Pipe Shall Be Polywropped 
Prior To The Skid Instollation & 
Insertion Into The Carrier Cosing For 
Divisions Requiring Polywropped Pipe. 

us n oy,E, I OD M.J. BELL 

I 6" - 8.66" I 6" - 11.12" I 

16" - 19.74" 16" - 22.56" 

20" - 23.98" 20" - 27.08" * 24" - 28.16" 24" - 31.58" 

30" - 35.40" 30" - 39.12" r+i 

=Thickness O f  Skid To Extend A Minimum of 
'/2" Above The 0.0. Of The Pipe Bellor Glond. 

STANDARD SPEC I FI CAT1 0 N 
FOR THE INSTALLATION OF 
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Chain Link Fabric 

mAw BY WROVED BV 

cco MW 

L i n e  Posl: 

End Post: 

corm Post: 

Gote Pal: 

Top R d t  

Qlah Link fabric: 

%Vag.: 

fitt;rotz 

Barb Wire: 

Barb km: 

Tmdon Vie: 

Line Post 9 1 %  

TermidPost set: 

DATE: 
7/7/1992 I n  2/9/2001 I E-9-26-1 

1-718'' O.D. 1.74 Ibs. P/L.F. 

2-718'' 0.0. 4.64 Ibs. P1L.F. 

2-7/8"  0.0. 4.64 Ibs. P1L.F. 

2-7/8"  0.0. 4.64 Ibs. P1L.F. 

1-5/8" O.D. 4.64 Ibs. P/L.F. 

9 Go. 2" Mesh Golv. Before Weave 

Borb/Knuckle 

Pressed Steel 

2-112 G a l 2  Point 

1 Piece/45' Arm 

9 Ga./Golv. 

6"x24" In Concrete 

8"x30" In Concrete 

ASTM A-256 

ASTM A-256 

ASTM A-256 

ASTM A-256 

ASTM A-256 

1 I ARIZONA WATER COMPANY 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

I CHAIN LINK FENCE 



NOTES 

PIPE SIZE 

1. Minimum 2 Supports Per 
Joint Of Pipe. 

2. AllBolts ShollHove A Lock 
Wosher Under The Nut. 

3. All Nuts Sholl Be Stainless 
Steel Series 304. 

A B 

ARIZONA WATER COMPANY 

I 10" 9" I 17" 
12" I 10" I 19" 

WPF7Jb€D By 

JPK MJW 
DRAW BY 

S E C T I O N  X - X  

E-9-27-1 DATE 

' /a"xl" Stainless Steel Strop, 
Series 3 0 4  

4"x4" W.F. Light Beom 
5/s" Flg. -%6" Web 

,Strops To Be Welded To Threaded 
Stainless Steel Bolts, Series 304 

Conc. Bridge Structure 

S U S P E N S I O N  D E T A I  L 



1 Existing Grade 

DRAW BV APPROMD BV 

CB 

3" Terra Tape, Imprinted 
'ARIZONA WATER Co.' 

DATE 

03.24.1997 009.27.2006 

a14 AWG Solid 
Copper Locator Wire 

TYPICAL WATER TRENCH DETAIL 

-14 AWG Solid Copper Direct-Bury Locator Wire 7 Size Pipe Per Plans 

Polyethylene Encasement per DIPRA 
Method 'A' - Wet Trench Conditions 

I TYPICAL PROFILE VIEW 

\lO Mil Vinyl Tape TYP. 

WIRE GENERAL NOTES: 
1. All pipe shallhave a14 AWG Solid Copper 

Direct-Bury Locator Wire Installed Directly To 
The Polywrap At 45" From The Vertical Center 
Of The Pipe and ShallBe Attached Using 10 
Mil Vinyl Tape. 

Of Each Valve Box and Be Capable o f  Extending 
12" Above the Top Of The Box In Such A Manner 
So As Not To Interfere With Valve Operation. 

2. The Locating Wire Shall Terminate At the Top 

TAPE GENERAL NOTES: 
1. Use Terra Tape 3" Marking Tape As Manufactured 

2. The Tape Is Blue & Imprinted 'ARIZONA WATER Co.' 
3. INSTALLATION: The Pipe Warning Tape Shall Be 

Installed Over Allwater Mains And ShallBe Buried 24 
Inches Below The Surface Over The Center Of The Pipe. 
A) The Backfill Shall Be Sufficiently Leveled So That The 
Tape Is Installed On A Flat Surface. 
B) The Tape ShallBe Centered In The Trench With The 
Printed Side Up. 
C )  Care ShallBe Exercise,d To Avoid Movement Of The 
Tape While The Remaining Bockfillls Moved Into The Trench 

By Reef Industries Inc. Of Houston. Texas (1-800-231-2417) 



8" Cost kon "A" Frome 
Volva Box 81 Cover 
Yorked " W A T E R  

8 Thick, 30" Oiometcr 

DRAW By APPPROKO By 

CB 

SEE E-9-4-1 I 

ME 
09.27.2006 E-9-28-2 

914 AWG Solid Copper 
Direct-Bury Locator Wire 

Polyethylene Encasement Per DIPRA I 
7 1 Method 'A' - Wet Trench Conditions 

/ /  = 

Tyler 562-A Cast Iron 
Valve Riser - Bottom 

Min. 10 Mil Vinyl Tape - 

Only 

'7 

I ARIZONA WATER COMPANY I 
~ 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 



Kupferle Foundry Company 

For the Northern Region, use 
Eclipse 088 

/ Eclipse '88WC Sampling Station 

Kupfede Foundry, St. Louis, MO 63102. 

ARIZONA WATER c o n m ~  

Locking Aluminum Housing In 
Desert Tan or Forest Green 

DWAW nv APPROVED ny 
CB Mw M T E  E-9-29-1 01.24.2007 

STANDARD SPECIFICATION 
FOR THE INSTALLATION OF 

SAMPLING STATION I 
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ENGINEERING SERVICES 

Configuration, RTU Application Software (Globe Miami): $9,600 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Globe Miami): $8,850 
. Test communications between RTUs 
* Test and Debug as needed 
. Obtain signoff and acceptance 

Configuration, RTU Application Software (Lakeside): $4,800 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Lakeside): $4,065 
. Test communications between RTUs 
* Test and Debug as needed 
. Obtain signoff and acceptance 

Configuration, RTU Application Software (Heber): $4,800 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Heber): $4,665 
. Test communications between RTUs 
. Test and Debug as needed 
* Obtain signoff and acceptance 

Configuration, RTU Application Software (Superior): $4,800 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Superior): $2,900 

. Test and Debug as needed 

. Obtain signoff and acceptance 

Test communications between RTUs 

Configuration, RTU Application Software (SedQna): $9,600 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Sedona): $6,275 
. Test communications between RTUs 
Test and Debug as needed 
Obtain signoff and acceptance 

Configuration, RTU Application Software (Bisbee): $9,600 
The System Engineer will configure the RTU application according to the system requirements. 

Integration, On-site at Customer Location (Bisbee): $4,665 
. Test communications between RTUs 
. Test and Debug as needed 
. Obtain signoff and acceptance 

Configuration, RTU Application Software (Casa Grande): $9,600 
The System Engineer will configure the RTU application according to the system requirements. 
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0001 VI18 ADD: 4 A 0  MODULE 
................................................................................................... $ 495.00 ........................... $ 495.00 

................................................................................................... $ 310.00 ........................... $ 310.00 

................................................................................................... $ 140.00 ........................... $ 140.00 

................................................................................................... $ 255.00 ........................... $ 255.00 

................................................................................................... $ 650.00 ........................... $ 650.00 

................................................................................................... $ 255.00 $ 255.00 

0001 V261 ADD: AC PS 85-264 V WITH BATTERY CHARGER 

3001 VI14 ADD: 6.5 AH BACKUP BATTERY 

0001 

0001 GD3572-16D0 16 DO 110 Interface Kit 

0001 GD3572-4A0 4 A 0  I/O Interface Kit 

GD3572-16DVFET ................................................. 16 DVDO FET I/O Interface Kit (1601) 

........................... 

Sedona: $22,890.00 
Note: Rancho Rojo Well, Sedona Golf Course Resort Tank, Sedona Golf Course Resort Well were previously quoted 
under a different project 

QTY PartNo Description Unit Price Extended 
0010 GD5188 
#7, Harmony High Park Tank, Valley Vista # I  3, Rimrock Well #2, Montezuma Haven Well #3, Montezuma Hills Tank, Rim 
Well #I ,  Harmony Well) 

0010 FRN5907 
Park Tank, Valley Vista # I  3, Rimrock Well #2, Montezuma Haven Well #3, Montezuma Hills Tank, Rim Well #I, Harmony 
Well) 

0001 GD2421 Electrical Install 

Lo Power Replacement Radio Kits (Southwest Center Well #8, Rainbow Well #6, Williams Well 

................................................................................................... $ 450.00 ........................ $ 4,500.00 
DPSK BOARD (Southwest Center Well #8, Rainbow Well #6, Williams Well #7, Harmony High 

................................................................................................... $ 180.00 ........................ $ 1,800.00 

................................................................................................ $ 5,655.00 ........................ $ 5,655.00 

0001 F7563 ACE3600 WITH CDM750 136-1 74 MHZ (Office) 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

. . - ~ ~  

................................................................................................ $ 1,850.00 ........................ $ 1,850.00 
V I  03 ADD: 3 I/O SLOTS FRAME 

..................................................................................................... $ 70.00 ............................. $ 70.00 
V228 ADD: 50x50 CM PAINTED METAL HOUSING 

................................................................................................... $ 300.00 ........................... $ 300.00 
V224 ADD: HOUSING TAMPER SWITCH 

...................................................................................................... $ 40.00 ............................. $ 40.00 
V480 ADD: 16 DO 1 DI FET 

................................................................................................... $ 250.00 ........................... $ 250.00 
VI18 ADD: 4 A 0  MODULE 

................................................................................................... $ 495.00 ........................... $ 495.00 
ADD: AC PS 85-264 V WITH BATTERY CHARGER V261 
................................................................................................... $ 310.00 ........................... $ 310.00 

ADD: 6.5 AH BACKUP BATTERY 
................................................................................................... $ 140.00 ........................... $ 140.00 

V I  14 

GD3572-16DVFET ................................................. 16 DVDO FET I/O Interface Kit (16DI) 

GD3572-4A0 
................................................................................................... $ 255.00 ........................... $ 255.00 

................................................................................................... $ 255.00 ........................... $ 255.00 
4 A 0  I/O Interface Kit 

0002 F7563 

0002 VI03 ADD: 3 110 SLOTS FRAME 

3002 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

ACE3600 WITH CDM750 136-1 74 MHZ (Wickiup Mesa Tank, Pinewood Tank) 
................................................................................................ $ 1,850.00 ........................ $ 3,700.00 

..................................................................................................... $ 70.00 ........................... $ 140.00 

................................................................................................... $ 300.00 ........................... $ 600.00 

................................................................................................... $ 430.00 ........................... $ 860.00 
0002 V245 ADD: 16DI 4 0 0  EE 4AI +/-20MA 
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0002 V261 ADD: AC PS 85-264 V WITH BATTERY CHARGER 
................................................................................................... $ 310.00 ........................... $ 620.00 

................................................................................................... $ 140.00 ........................... $ 280.00 

................................................................................................... $ 385.00 ........................... $ 770.00 

0002 VI14 ADD: 6.5 AH BACKUP BATTERY 

0002 GD3572-Mixed Mixed I/O Interface Kit 

Bisbee: $ 15,341.00 
QTY PartNo Description 
0009 GD4378 
Meadows, Sulger, Tombstone Canyon Tank, Spring Canyon Tank, Bisbee Office) 

0003 GD6266 Radio Reprogramming (Tintown Booster, Naco, Tintown Tank) 

0012 FRN5708 
Tombstone Canyon Tank, Tintown Booster, Naco Tintown Tank, Spring Canyon Tank, Bisbee Office Flu) 

0001 GD2421 Electrical Install 

Unit Price Extended 

................................................................................................... $ 733.00 ........................ $ 6,597.00 

..................................................................................................... $ 95.00 ........................... $ 285.00 

................................................................................................... $ 207.00 ........................ $ 2,484.00 

Hi Power Replacement Radio Kits (Tintown, Greaves Well, Stuart Pump Station, Fuller, Village 

DPSK BOARD (Tintown, Greeves Well, Stuart Pump Station, Fuller, Village Meadows, Sulger, 

................................................................................................ $ 2,625.00 $ 2,625.00 ........................ 

0001 F7563 

0001 VI03 ADD: 3 I/O SLOTS FRAME 

0001 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

0001 V508 ADD: 8 DO EE RELAY 2A 

ACE3600 WITH CDM750 136-174 MHZ (Naco MDLC (Formerly Intrac)) 
................................................................................................ $ 1,850.00 ........................ $ 1,850.00 

..................................................................................................... $ 70.00 ............................. $ 70.00 

................................................................................................... $ 300.00 ........................... $ 300.00 

................................................................................................... $ 260.00 ........................... $ 260.00 

................................................................................................... $ 310.00 ........................... $ 31 0.00 

................................................................................................... $ 140.00 ........................... $ 140.00 

................................................................................................... $ 420.00 ........................... $ 420.00 

0001 V261 ADD: AC PS 85-264 V WITH BATTERY CHARGER 

0001 VI14 ADD: 6.5 AH BACKUP BATTERY 

0001 GD3572-8D0 8 DO I/O Interface Kit 

Casa Grande: $24,705.00 
QTY PartNo Descri D t io n 
0005 GD5188 
Site, Well 27, Well 29) 

0003 GD6266 

0007 FRN5907 
Table Top, Well 27, Well 29) 

0001 GD2421 Electrical Install 

Unit Price Extended 

................................................................................................... $ 450.00 ........................ $ 2,250.00 

..................................................................................................... $ 95.00 ........................... $ 285.00 

Lo Power Replacement Radio Kits (Casa Grande Tank, North Park Tank, Pinal Booster Pump 

Radio Reprogramming (Stanfield Tank, Table Top, Tierra Grande Tank (spare)) 

DPSK BOARD (Casa Grande Tank, North Park Tank, Pinal Booster Pump Site, Stanfield Tank, 

................................................................................................... $ 180.00 $ 1,260.00 

................................................................................................ $ 6,650.00 ........................ $ 6,650.00 

........................ 

0001 F7563 

0001 VI03 ADD: 3 I/O SLOTS FRAME 

0001 V228 ADD: 50x50 CM PAINTED METAL HOUSING 

ACE3600 WITH CDM750 136-1 74 MHZ (Scott Drive Booster Station) 
................................................................................................ $ 1,850.00 ........................ $ 1,850.00 

..................................................................................................... $ 70.00 ............................. $ 70.00 

................................................................................................... $ 300.00 $ 300.00 

................................................................................................... $ 430.00 $ 430.00 

........................... 
0001 V245 ADD: 16DI 4 0 0  EE 4AI +/-20MA 

........................... 
Page 8 of 11 



TERMS 
1. Validity of quotation: This quotation is valid for 30 days, and is based on the information provided to us at the time of 

quotation. We are not responsible for incorrect or missing information. New information provided to us 
after the quotation is generated may result in a revised quotation containing additional products or 
services required. 

2. Delivery date: Delivery dates are not guaranteed. Orders are generally delivered in the most expeditious manner 
possible. A planned delivery schedule will be provided upon order placement. Change orders placed 
subsequent to the original PO may delay delivery. 

3. Order placement: We reserve the right to reject orders that do not contain all quoted products and services except 
those items indicated in the optional products and services section. For radio programming, please 
provide radio frequencies at the time of order placement. 

4. Invoicing: Orders are invoiced only when they are ready for delivery. The only exception to this policy is when the 
customer requests early billing. 

5. Payment: 100% payment is due within 30 days of the invoice date. Invoices not paid within 30 days are subject to 
interest at the rate of 1.5% monthly, and your placement on COD basis for future orders. Early pay 
discount is not available. 

payments must be processed on the same date that the invoice is generated. Payments made after the 
invoice date can be made only via ACH or Check. 

7. New Customers: Credit application and references required for all new customers. Alternatively, you may pay by one 
of the payment methods above on the date of order delivery. 

8. Shipment FOB: Global Data Specialists, 1815 W 1st Ave, Suite 1 I O ,  Mesa, AZ. For Dataradio drop-shipped orders 
shipment FOB is CalAmp, Waseca, MN. 

9. Shipping charges: If the quotation includes shipping, handling or delivery fees, it is only an estimate. Actual shipping 
charges will be determined only at the time of order shipment. 

10. Taxes: Applicable sales taxes will be added to all orders unless a valid tax exemption certificate is presented at the 
time of order placement. 

1 I. Warranty is specific to the policies of each respective OEM (Original Equipment Manufacturer). No additional 
warranties are expressed or implied. Please contact us for all warranty and non-warranty repairs with the 
exception of Dataradio. For Dataradio warranty and non-warranty repairs, call 800-992-7774 x6707. 
Warranty service includes standard depot repair only, and does not include shipping charges or service 
calls to remove, repair or reinstall equipment. Emergency repair and swap service costs extra and is 
subject to parts availability. Warranty labor includes direct in-house labor costs only. If warranty service 
requires our personnel to travel out of our office, additional time and materials charges will be invoiced 
separately. 

6. Payment method: We accept payment by bank transfer (ACH), Check, and Cards (Visa and Mastercard only). Card 

12. Order cancellation: The following order cancellation charges shall apply: 
......................... Prior to 30 days of planned delivery date: 25% of the quoted amount shall be invoiced. 
......................... Less than 30 days of pfanned delivery date: 50% of the quoted amount shall be invoiced. 
......................... After order is ready for delivery: 100% of the quoted amount shall be invoiced. 
13. Contractors: At our discretion, we will file a pre-lien when required. Please provide full project name and number, 

14. Delinquent pick up: You will be notified when the order is ready for pick up. Orders not picked up within 7 days of 
project location, and General Contractor and owner information at the time of order placement. 

notification date are subject to storage fees of $25 per unit per day. 
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B A T A  S P E C I A L I S T S  

1815 W. First Ave., Suite 110, Mesa, AZ 85202 
Phone: 480-461-3401 FAX: 480-461-341 1 

QUOTE: M DMO4063C September 27,201 1 
by Duane Moody 
480-461 -3401, Ext. 223, duanem-nbl-data.com 
Expires 26-Dec-11 

Quoted To: Mike Loggins, James Wilson, Andy Haas 

Arizona Water 
3805 N. Black Canyon Hwy. 
Phoenix, AZ 85015 
Phone: 602-240-6860 
FAX: 602-240-6878 

End User: Arizona Water System, Narrow Band Upgrade 

Description 
Global Data Specialists is pleased to provide you with the following Budgetary quotation for the Narrow Banding 
Upgrade for your Motorola SCADA system. 

The quote includes any installatiodelectrical charges associated with installing any new ACE3600 RTU's and the removal 
of old equipment. 

Engineering services are also included for the reprogramming of the RTU's as needed. 

Electrical Installation Scope of Work 

A. Furnish control technician to de-tenninate all associated field wiring to existing Motorola RTU. 
B. Vacuum and wipe down cabinet (where applicable) for new RTU. 
C. Install new Motorola RTU, provided by Global Data Specialists. 
D. Reconnect existing wiring to new RTU and label. 
E. Test signals back to new RTU and verify functionality. 
F. Scope is typical for multiple locations. 

1. Permitting, Construction, and Demolition 
a. All work performed will conform to NEC requirements and requirements of the Authorities having Jurisdiction to 
assure a code compliant facility. 
b. Demolish and dispose of existing equipment and materials in accordance with approved drawings. 
c. Furnish trash containers and sanitary facilities so as to provide a clean and sanitary work site. 
d. Provide grounding, lighting, power distribution, and instrumentation construction services in accordance with approved 
plans and specifications. 

Page 1 of 11 
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2. Exclusions and Clarifications 
a. Proposal is based on re-using existing wiring and devices. 
b. Delays or additional work that are found as a result of existing field conditions, may require a change order. 
c.  Only work, equipment, and materials explicitly stated in this document are part of this proposal. Electrician accepts the 
responsibility for the coordination and furnishing of small and incidental equipment and services normally associated with 
this type of work and for coordination with other disciplines. Any additional significant equipment, materials, or services 
will be furnished only upon execution of a change order. 
d. All other equipment and services not specifically mentioned in this scope of work nor defined above shall be the 
responsibility of others. 
e. This proposal is based upon electrician executing their work in reasonable coordination with other disciplines and 
entities. Additional electrician costs due to significant or extraordinary delays by others will be grounds for change orders. 

3. Taxes and Freight 
a. Taxes are not included in this proposal. Upon request, electrician will furnish an estimate of taxes for this work. Owner 
to furnish electrician with tax exempt information. 
b. Unless noted differently, this proposal includes freight cost for delivery of electrician manufactured products to the 
project site. 
c. Unless noted differently, freight cost for equipment shipped FOB manufacturer's facility or FOB port-of-entry is not 
included in this proposal. 

4. warranty: 
a. The warranty period for electrician manufactured electrical and control equipment is 1 8 months from ship date or 12 
months from startup date. During this period, electrician will repair or replace at no cost to owner any failed component or 
system. 
b. Unless noted differently, electrician will honor a manufacturer's warranty for all purchased equipment and will 
coordinate with the manufacturer to repair or replace the equipment in accordance with the manufacturer's warranty. 
c. The electrician warranty covers only electrician furnished equipment and explicitly excludes all costs of lost 
production, loss of facility availability, and any and all other incidental costs. 
d. Electrician will make every effort to honor the warranty in a timely manner. Delays in getting parts or equipment from 
manufacturers may affect the time to implement repairs or replacement. 

If you have any questions or need additional information please let me h o w .  

Also please note that taxand shipping has not been included in this proposal. 

Best Regards, 

Duane Moody 
Sales Manager 
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ENGINEERING SERVICES 

Configuration, Flu and RTU Applications 
'le System Engineer will configure the FIU and RTU applications according to the system requirements. 

Integration, On-site at Customer Location 
- Test communications and operation between OIT and RTU 
* Test and Debug as needed 
- Conduct operator training on OIT 
- Obtain signoff and acceptance 

Engineering Services Sub-Total $6,525.00 

Office Flu: $6,489.00 .~ 

QTY PartNo Descrbtion Unit Price Extended 
0001 F7500 ACE3600 SYSTEM TOOL SUITE 

................................................................................................... $ 500.00 ........................... $ 500.00 
ACE3600 software tools environment for system building and maintenance. Includes installation CD and RS-232 PC to 
RTU cable. 

0001 GD5677-ACE ACE3600 RTU/FIU Application Program 
................................................................................................ $ 2.600.00 ........................ $ 2.600.00 

101 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

F7509 

V I  02 

V228 

VI18 

V26 1 

V328 

FRN5769 

GD3572-4A0 

ACE3600 BASIC MODEL NO RADIO 
................................................................................................ $ 1,150.00 ........................ $ 1,150.00 
ADD: 2 I/O SLOTS FRAME 

.................................................. $ 50.00 ............................. $ 50.00 
ADD: 50x50 CM PAINTED METAL HOUSING 
................................................................................................... $ 300.00 ........................... $ 300.00 
ADD: 4 A 0  MODULE 
................................................................................................... $ 495.00 ........................... $ 495.00 
ADD: AC PS 85-264 V WITH BATTERY CHARGER 
................................................................................................... $ 310.00 ........................... $ 310.00 
ADD: 10 AH BACKUP BATTERY 
................................................................................................... $ 207.00 ........................... $ 207.00 
SHARED RADIO INTERFACE 

................................................................................... $ 622.00 ........................... $ 622.00 
4 A 0  I10 Interface Kit 

............................................................................... $ 255.00 ........................... $ 255.00 

............................................... 

Valley Vista System RTU's: $14,428.00 
QTY PartNo Descrbtion Unit Price Extended 
0004 F7563 ACE3600 WITH CDM750 136-174 MHZ 

................................................................................................ $ 1,850.00 ........................ $ 7,400.00 
The model default includes CDM750 136-174 MHZ radio, radio installation kit, PS 12V DC, CPU3640 ,basic frame (no 
I/O slots) and plug-in radio port for CPU. Must be ordered with Metal chassis or housing option. CDM750 is only shipped 
to North America at this time 

Q004 VI02 ADD: 2 I/O SLOTS FRAME 

0004 V228 ADD: 50x50 CM PAINTED METAL HOUSING 
..................................................................................................... $ 50.00 ........................... $ 200.00 

................................................................................................... $ 300.00 ........................ $ 1,200.00 
0004 V245 ADD: 1601 4D0 EE 4AI +/-20MA 
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................................................................................................... $ 430.00 $ 1,720.00 

................................................................................................... $ 310.00 $ 1,240.00 

........................ 
0004 V261 ADD: AC PS 85-264 V WITH BATTERY CHARGER 

........................ 
0004 V328 ADD: 10 AH BACKUP BATTERY 

~ 0 0 4  FPN1653 ASSEMBLY,POWER SUPPLY,24V PS PLUG IN KIT 

0004 GD3572-Mixed Mixed I/O Interface Kit 

................................................................................................... $ 207.00 ........................... $ 828.00 

..................................................................................................... $ 75.00 ........................... $ 300.00 

................................................................................................... $ 385.00 $ 1,540.00 ........................ 

OIT Option: $1,550.00 
QTY PartNo Descrbtion Unit Price Extended 
0001 GD5370 Operator Interface Terminal: 5.6 inch Graphic HMI with High-Resolution Analog Touchscreen 
Color TFT Display. Includes l2OVAC to 24 VDC power supply (1 59mmLx 97mmW x 38mmH), Software, 5ft OIT to PLC 
communications cable, and 5 pack of protective touch screens. Includes mounting hardware. 

NOTE: Does not include installation of OIT or power supply, AC power cable/wiring, or power supply to OIT 
cablelwiring. 

................................................................................................ $ 1,550.00 $ 1,550.00 ........................ 

Shipping: $325.00 
QTY PartNo DescriDtion Unit Price Extended 
0001 GD7336 Federal Express Ground 

................................................................................................... $ 325.00 $ 325.00 ........................... 

Materials Sub-Total $22,792.00 

OTALS 
Engineering Services $6,525.00 

Materials $22,792.00 

TOTAL $29,317.00 

OPTIONAL SERVICES (Not Included in Quote Totals) 

Programming and On-Site Integration of OIT $5,760.00 
The System Engineer will create the OIT Application Program for the levels and pump set point adjustment of the tank 
site. 

On-Site Integration Includes 

- Test and Debug as needed 
. Conduct operator training on OIT 
. Obtain signoff and acceptance 

Test communications and operation between OIT and RTU 

Radio Path Survey $4,366.00 
To conduct a radio path survey at all of the RTU sites in the Sedona system to evaluate and determine radio power 
requirements and optimal path considerations. 
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OPTIONAL MATERIALS (Not Included in Quote Totals) 
QTY PartNo Description Unit Price Extend e d 
0001 Y1503 Antenna, Gold Anodized Directional Yagi 3 Element 7.1 dB Gain VHF 

................................................................................................... $ 183.00 ........................... $ 183.00 
-,50-174 M H Z )  

0001 RG213 RG213 (Cost Per Foot) 

0001 

0001 

0001 

0001 

0001 

0001 

....................................................................................................... $ 1.15 ............................... $ 1.15 
1/2" Superflex (Cost Per Foot) 
....................................................................................................... $ 3.58 ............................... $ 3.58 
N-Male Connectors (ea) (1/2" Superflex) 
..................................................................................................... $ 25.00 ............................. $ 25.00 

....................................................................................................... $ 6.00 ............................... $ 6.00 

................................................................................................... $ 145.00 ........................... $ 145.00 
Antenna, Fiberglass Omnidirectional 3 dB Gain VHF 
................................................................................................... $ 185.00 ........................... $ 185.00 
Mounting Bracket, Heavy Duty for Omni Fiberglass Base Antenna 
..................................................................................................... $ 30.00 ............................. $ 30.00 

FSJ4-50B 

GD1555-1 

GD1555-2 N-Male Connectors (ea) (RG213) 

GDISB50LN-C2 Polyphaser (N-Male to N-Male) with 2ft Pigtail 

FG 1683 

FM2 

Optional Wall Mount Housing for OIT and RTU (Includes mounting of OIT and RTU within 
enclsoure.: $4,642.00 
QTY PartNo Description Unit Price Extended 
0001 GD3612 
Includes installation and cabling of ACE3600 and OlTas well as installation of the I/O interface kit. AC wiring to the OIT 
power supply is not included. 

If this option is purchase, (1) V228 5Ox50cm housing can be deducted from the ACE3600 configuration. A V056 option 

Lamax SST Housing (36x24~12), NEMA 4 Wall Mount (Painted Steel) with cutout for OIT. 

................................................................................................ $ 4,242.00 ........................ $ 4,242.00 

IDD: 48 X 48 CM METAL CHASSIS, $100) will need to be substituted for the V228 option. 

0001 GD7336 Shipping 
................................................................................................... $ 400.00 ........................... $ 400.00 

TERMS 
NOTE 1 : Quote does not include shipping. 
NOTE 2: Quote does not include taxes. 

Payment: .......... 100% Upon Receipt of Invoice, Net 30 Days. 1% discount if payment is received Net 15. We also accept 
Visa, Master Card, and American Express. 

Delivery: ........... TBD Upon Order Placement 
Validity: ............ Quotation is valid for 90 days. The above quotation is based upon the information provided at the time of 

quotation. Global Data Specialists is not responsible for any information that is missing or incorrect. Any 
new information that is received after the quotation has been submitted may result in a revised quotation 
being issued to cover the costs of additional equipment or services as identified. 

Shipment: ......... Global Data Specialists, Mesa, AZ. 
Warranty: ......... The Motorola equipment is warranted for 1 year upon shipment for parts and labor. Non-Motorola 

equipment warranties are vendor specific and will apply. No additional warranties are expressed or 
implied. Warranty labor does not include the cost associated with any out of the office related travel or 
hourly time expenses and will be billed separately. 

Cancellation: .... 10% Penalty prior to 30 days of shipment, 25% Penalty less than 30 days prior to shipment. 
Note: ................ Please reference quotation number on all correspondence. 
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1815 W. First Ave., Suite 110, Mesa, AZ 85202 
Phone: 480-461-3401 FAX: 480-461-341 1 

QUOTE: MDM03931 C June 09,2011 
by Duane Moody 
480-461 -3401 , EA. 223, duaneaabl-data.com 
Expires 07-Sep-I 1 

Quoted To: Andy Haas 
Emai I: a haasaazwater. corn 

Arizona Water 
3805 N. Black Canyon Hwy. 
Phoenix, AZ 85015 
Phone: 602-240-6860 
FAX: 602-240-6878 

End User: Valley Vista System 

j Jescription 
Global Data Specialists is pleased to provide you with the following BUDGETARY quotation for the Sedona system as 
per your request. The quote includes as follows: 

Replacing the RTUs communicating Intrac protocol at the Sedona Golf Course Resort Tank and 3 associated wells 
(Rancho Rojo, Sedona Golf Resort Well, and Valley Vista Well) with the Motorola ACE3600. This would also include 
another FIU at the office with analog output module for interface to a strip chart recorder (currently interfaced to Intrac 
FIU). The ACE3600 FIU would share the same radio as the current Intrac FIU. 

An option for an Operator Interface Terminal (OIT) would be interfaced to the Tank as an option and would include the 
following: 
a. OIT with software 
b. 12OVAC to 24VDC power supply needed for the OIT (159mmL,x97mmWx38mmH) 
c. A 5ft comm. cable from thezOIT to the PLC 
d. A 5 pack of protective screen covers for the touchscreen 
e. The Engineering Services for programming of the OIT and RTU 
NOTE: This Option can also be included with Option 3 below. 

This will not include installation of the OIT in the housinglcabinet or AC to power supply or power supply to OIT 
wiringhables. A separate housing for the OIT will need to be provided or a larger housing at the Tank may be needed to 
house the ACE3600 and OIT. A separate housing for installation of the OIT and RTU (wall mount) is included in the 
Optional Materials. 

NOTE 1 : The Optional Materials section of the quote lists a VHF Yagi antenna individual price for those sites that may 
-,ed to be replaced as needed for optimal system operation. Also, please note that any sites requiring new coax cable will 

de included on the invoice. Coax cable types, with cost per foot, has been included in the Optional Materials section of the 
proposal. Optional connectors and other items are also included in this section. 
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NOTE 2: The Optional Services also includes the budgetary estimate for a radio path survey for the RTU sites at Wikiup, 
Pinewood, Harmony High Point, Sedona Golf Course Resort, and Montezuma Hills Tanks and associated wells/pump 
sites.. This will also include the central computer FIU. This will also determine the optimal location of the repeater as well 
-9 antenna height. The radio path survey is needed to evaluate and determine the radio communications path between the 

lrious sites to determine if a 5 watt VHF radio is sufficient or if a higher power radio configuration is required. If a 
higher power radio is needed, this will also determine if any hardware changes need to be made at the site(s) for larger 
power supply and larger radio. 

NOTE 3: Quotation does not include RTU equipment installation. 

To provide cost effective installation of the ACE3600 RTU, Global Data Specialists has created YO interface kits that can 
be used for faster and easier installation of the equipment. The kit consists of DIN rail mounted terminal blocks and relay 
blocks, along with a direct interface connector to the front of the I/O module, and a 3 f€ cable. Additional lengths are 
optional. 

These kits have been designed for the Mixed YO module, 8/16 AI module, 8/16 DO module, 16/32 DI module, 4 A 0  
module, 4A0/8AI module, 16DI FET, 8 DI/8DO FET, 16D0 FET, and the 16 DI 120-230V module. Additional modules 
can be designed upon request. 

The kits can be mounted within a wall mount enclosure along with the ACE3600 RTU, or within a separate housing or for 
outside the enclosure mounting depending upon the site requirements. 

In addition, these kits were created for the following issues. 
a. The maximum wire size for the terminals on the ACE3600 I/O modules is 18 ga. 
b. The relays in the DO and Mixed I/O modules do not have a high capacity compared to the MOSCAD RTU's or be able 
to drive external devices. As a result, interpose relays may need to be required. The interface kit includes relays that 
provide higher capacity relays than those included with the ACE YO modules. 
c. The terminals provided with the interface kit allow for easier installation and up to 12ga wiring. The terminals, 

module. The interface kit terminals can be installed for more readily available access and easier wire routing. 
linkles" on the I/O modules can be hard to access within the module housing and can be cramped for the wiring to the 

NOTE: The add-on power supply for the DI and AI modules will be needed to provide wetting voltage for the DI's and the 
AI loop power. 

If you have any questions or need additional information please let me know. 

Best Regards, 

Duane Moody 
Sales Manager 
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ARIZONA WATER COMPANY 14873 

d 

WORK AUTHOMZATION 6-1 

iyblR(: ~ 

VERDE VALLEY WORK TO START B Y  mnsoN: 

Design, permit, consttwd, and make operational an Arsenic Removal Facility at Sedona Golf Resort Well (Phase 2 of 
2). The best available treatment technology of adsorptive technology was selected. Construct in accordance with 
attached drawings andlor Arizona Water Company specificatkns. 

2012 APPROVED BUDGET ITEM (PHASE 2 OF 2) $440,000 
201 1 {PHASE 1 OF 2) BUDGET = $64,975 ; SPENT APPROXIMATELY $65,000 

COST ESTIMATE - 
;os fOFWOIW I 
MERIAL .,." ..... .".".".".".~,".".".".".".-",....nl.... .I.".... ........ 
~"~".",-.".~.".".".",~ ....."... ... Y ........ I ......... ". 

... ".-.Y.".......II.I."....-. ". 

E!E!?!..E!!S.FEGF!.E?" ..,.....-. .."... ....... 
IENNOABLE ADVANCES RECEIMD 

BUTIONS/ADVANCES 

".".",.. .... I.I ........................ "."."...","-...~.~."."...... 

'he $40,000 underage is being transferred to WA 1- 
875 (Broken Arrow Well No. 10 ARF) to cover the 
rojected shortfdl on that project. 

t DATE 

RELEASED TO 
CONSTRUCTION 

201 2 Re-release 



ARIZONA WATER COMPANY 

WORK A UTHORI..  TION - DETAl L SHE ET 

WA. NUUBER: 
P.E. NUMBER: 
BUDGET ITEM NO.: 

14873 

R E t l R L Y C N T  
P R O P E R T Y  

Design, permit, construct, and make operational an Arsenic Removal Facility at Sedona Gdf Resort Well (Phase 2 of 2). The best 
available treatment technology of adsorptive technology was selected. 



ARIZONA WATER COMPANY 
, INTER-OFFlCE 

CORRESPONDENCE 

TO: Fred Schneider Date: J a t ~ ~ a ~ y  4,201 2 

Fmm: AndyHaas 

Subht Funding for W A  1-4873 Sedona Golf Resort ARF, W A  1-4874 Montezuma Haven 
AFU?, WA 1-4875 Broken Anow Well No. 10 ARF, WA 1-4930 Cliffside Trail A- 
Q, and WA 1-493 1 Antigua Way 

Summarized below are proposed changes to the constnution budgets for the above 
refmnced projects. These changes result in a net-zero change to the Company’s 2012 
Construction Budget. These budget adjustments are the result of a change in the overhead rate 
fiom 15% to 1 1% and, receiving final bids for construction. 

Following approval of these budget adjustments, the Company intends to execute 
contracts immediately. There will be no change to the amount of total dollars authorized by the 
Company’s Board of Directors as a result of these changes. 

afh 



ARXZONA WATER CO~WPANY 
WA. NUMBER 
P.E. NUMBER: 

14873 

Design, permit, construct, and make operational an Arsenic Removal Facility at Sedona Gdf Resort Well. Construct ii 
accordance with attached drawings andlor Arizona Water Company specifications. 

The lease on the existing Envimgen arsenic removal facility at Sedona Golf Resort Well expires February 18,2012. 
Company engineers have determined that the most cost effective way to continue providing safe and reliable water 
which complies with the safe drinking water requirements is to construct a new arsenic removal facility at this well in 
advance of the lease expiration. The arsenic removal facility will use the best available technology at the lowest 
contracted price in a design-build format. The arsenic removal facility was bid to a pfe-selected group of qualified 
contractom, vendors, and engineers based on their prior experience. Through the evaluation, it was determined that 
the new arsenic removal facility will utilize adsorptive media based on an evaluation of water quality, site sizing 
constraints, constrwtbn. and projected operating cost 

COST ESTIMATE 

~ ? ~ ~ ~ ~ "  .. ".""."..."."","--"."."~".""."-"". 
~~"."..".,"."..."."".""......... U "."".".""."..." .... 
,WlRACT PORTION 
U","."""."".""",".""."",""...."........."~,".""."." 

.I..."."......""...." 

:ONTRIBUTIONS .. RECEIVE0 
LEFUNDABLE ADVANCES RECEIVED 

'OTAL CONTR18IJTJOWADV~S 

................................................ 
.1".-".""..."-"."1"."..."."".".~.-"-"."..."..."*"." 

............................................. 

O M m :  

1 
UG f i  s10.004. 

RELEASED TO 
CONSTRUCTION 



ARIZONA WATER COMPANY 

WORKAUTHORIZATION- DETAIL SHEET 

WA. NUMBER 1-4873 

~ O G E T  rrrrn No.: Special #14 
P E  HluBoR 

3 n c 3  

R E T I R E Y E M I  
P R O P E R T Y  I I I 
U M I t t  t I I I 

DESIGN, PERMIT, CONSTRUCT, AND MAKE OPERATIONAL AN ARSENIC REMOVAL FACILITY AT SEDONA GOLF RESORT 
WELL. 

DEIwpnow puIRpRopIccI ouumw unrosr TOTAL 

I 21.1 76 Engineering Design a d  PWlli@hQ 332 1 S 21.176.00 $ 
Mobilization 332 1 6,706.00 6,706 
Pmide and Install Arsenic Removal Fadily 332 1 22.118.00 22.1 18 

0 I 
n 
1 
R 
A 
C 
T P 

I W 
0 
R 

I I I 
I I I 
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To: M. L. Whitehead 
W. M. Garfield 

F m :  F. K. Schneider 

Date: October 12,201 1 

Subject: Verde Valley Arsenic Removal Facilities Special WAS: 1-4872,1-4873,1-4874, 
and 14875 

The leases on the existing Envirogen arsenic removal facilities in the Verde Valley 
Division are expiring. 

Well Site Lease Expiration Date 
Broken Arrow Well No. 10 
Rimrock Well No. 2 
Sedona Golf Resort Well 
Montezuma Haven Well No. 3 

October 3 1,201 1 
February 4,2012 
February 18,2012 
April 10,2012 

Company engineers have determined that the most cost effective way to continue 
providing safe and reliable water which complies with the safe drinking water requirements is to 
construct a new arsenic removal facility at each of these wells. To meet water system demands, 
construction of these new arsenic removal facilities must begin on or before each water services 
agreement term expiration. Each arsenic removal facility will use the best available technology 
at the lowest contracted price in a design-build format. Each arsenic removal facility was bid to 
a preselected group of qualified contractors, vendors, and engineers based on their prior 
experience. Through the evaluation, it was determined that all new arsenic removal fhcilities 
will utilize adsorptive media based on an evaluation of water quality, site sizing constraints, 
construction, and projected operating costs. 

Bids received for the design and construction of these four arsenic removal facilities were 
somewhat higher than originally estimated. This will impact the proposed 2012 budget, but no 
additional h d s ,  beyond those requested in my September 9, 201 1 memorandum, will be 
requested for the 201 1 construction budget. 
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ARIZONA WATER CO-ANY 
PROPERTY LOCATION DRAWING 

Property Location: Northwest quarter Section 24,  T.I6N.,R5E. 

StreetAddress: 990 Crown Ridge Road Sedona, AZ 86351 

, Date: 06.13.2002 I Scale: 1"=10'-0" I DrawnBy: CB 

VICINITY MAP Project: Sedona Golf Resort Well No.1 
N.T.S. 



A R I Z O N A  WAT- COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX,ARIZONA 850154351 P.O. BOX 29006, PHOENIX. AZ 85038-9006 

PHONE (602)240-6860 9 FAX: (602) 240-6874.TOLLFREE (800) 533-6023 www.azwater.com 

August 26,201 1 

Mr. Douglas Craver 
Adedge Technologies 
6501 E. Greenway Parkway, #103-167 
Scottsdale, AZ 85254 

Re: Arsenic Removal Facilities at Broken h w  Well No. IO, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Craver: 

Enclosed with this letter is a Request for Proposal (“RFP”) for the above-referenced 
project. Arizona Water Company (the “Company“) requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 I : 

Mandatory site visits will begin at 41 I5 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 I .  

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 900 a.m. on September 12,20 1 I .  

Proposals must be submitted no later than 4:OO p.m. on September 19,201 I .  The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposaYContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposaVContract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaVContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaVContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwater.com


ARXZCUVX WATD W P A N Y  

Adedge Technologies August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company's General Conditions of Contract and Standard 
Specifications 

The Company intends to select the succcssfid Contractor directly from the submitted 
proposals. However, the Company reserves the right to have B formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regatding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at ahaas@azwater.com, or by fax at 
602-294-2 169. 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure(s) 

mailto:ahaas@azwater.com


A R I Z O N A  WA'm COMPANY 
3805 N. BLACK CANYON HIGHWAYa PHOENIX,ARIZONA 85015-535 I 9 P.O. BOX 29006. PHOENU(.AZ 85038-9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 TOLL FREE (SOO) 533-6023 - wwwazwater.com 

August 26,201 1 

Mr. Greg Gilles 
Adedge Technologies 
5 152 Belle Wood Court, Suite A 
Buford, GA 305 1 8 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Gilles: 

Enclosed with this letter is a Request for Proposal ("RFP") for the above-rekenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1 : 

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 850 15 at 9:00 a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted, 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposaVContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposalKontract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaVContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility Proposal/Contract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://wwwazwater.com


ARIZONA WAmR COMPANY 

Adedge Technologies August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly from the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at aRaas(iilazwater.com, or by fax at 
602-294-2 169. 

very truly yours, 

Fredrick K. Schneidez 
Vice President - Engineering 

afh 
Enclosure(s) 

http://aRaas(iilazwater.com


A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX,ARIZONA 85015-5351 P.O. BOX 29006, PHOENIX,AZ 8503&9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 *TOLL FREE: (800) 533-4023 www.amater.com 

August 26,201 1 

Mr. Scott Colbath 
Achen-Gardner Engineering, LLC 
550 s. 79th street 
Chandler, AZ 85226 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Colbath: 

Enclosed with this letter is a Request for Proposal ("RFP") for the abovereferenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1 : 

Mandatory site visits will begin at 4 1 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pmsubmittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:OO a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 I .  The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the mclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility Proposal/Contract 
Sdona Golf Resort Well A n h c  Removal Facility PmposallContract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaVContract 
Montemma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaYContract 
Arsenic Removal Facility Technical Specifications 
El & C Design Guidelines and Technical Specifications 

http://www.amater.com


ARIZOJW WATER C~WPMVY 

Achen-Gardner Engineering, LLC 
Arsenic Removal Facilities 

August 26,201 1 
Page 2 

h. Arizona Water Company's General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly from the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at ahaa@azwater.com, or by fax at 
602-2942 169. 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure(s) 

mailto:ahaa@azwater.com


A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX, ARIZONA 85015-535 I P.O. BOX 29006, PHOENIX, AZ 85038-9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 *TOLL FREE: (800) 533-23 www.azwatec.com 

August 26,201 1 

Mr. Fred Tregaskes 
Weber Group 
16825 S. Weber Drive 
Chandler, AZ 85226-4 1 12 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Tregaskes: 

Enclosed with this letter is a Request for Proposal ("RFP") for the above-referenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 I : 

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 8501 5 at 9:OO a.m. on September 12,201 1, 

Proposals must be submitted no later than 4:OO p.m. on September 19,20 I I .  The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f, 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility Proposal/Contract 
Sedona Golf Resort Well Arsenic Removal Facility ProposaVContract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaYContract 
Montezma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposdlContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwatec.com


ARIZONA WATER COMJUNY 

Weber Group August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly fiom the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted poposals. It is anticipated that a notice of award f a  design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by mail at ahaas@rnwater.com, or by fax at 
602-294-2 169. 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure(s) 

mailto:ahaas@rnwater.com


A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX, ARIZONA 85015-5351 P.O. BOX 29006, PHOENIX. A 2  8U)38-w06 

PHONE: (602) 240-6860 FAX: (602) 240-6874 T0J.L FREE (SOO) 533-6023 www.azwater.com 

August 26,201 1 

Mr. Herb Tiffany 
T i f y  Construction Company 
75 KallofPlace, Suite 101 
Sedona, AZ 86336 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Tiffany: 

Enclosed with this letter is a Request for Proposal ("RFP") for the above-refaenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1 : 

Mandatory site visits will begin at 4 1 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conf'erence will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 900 a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,20 1 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation Criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
e. 
d. 
e. 
f, 

g. 

Broken Arrow Well No. IO Arsenic Removal Facility ProposaWContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposaYContract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaYContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaVContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwater.com


ARIZONA WATER COMPANY 

Tiffany Construction Company August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company's General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly tkom the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions andor correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at abaasWwater.com, or by fax at 
602-294-2 1 69. 

Very truly yours, 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure(s) 

http://abaasWwater.com


A R I Z O N A  WATm COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX,ARIZONA 85015-5351 P.O. BOX 29006,PHOENW.AZ 85038-9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 *TOLLFREE. (800) 533-6023 www.azwatef.com 

August 26,201 1 

Mr. JeremyMcVey 
PCL Construction 
171 1 W. Greentree Drive, Suite 201 
Tempe, AZ 85284 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. McVey: 

Enclosed with this letter is a Request for Proposal ("RFP") for the above-referenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1 : 

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:00 a.m. on September 12,201 1, 

Proposals must be submitted no later than 4:OO p-m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposdContract 
Sedana Golf Resort Well Arsenic Removal Facility PmposaVContract 
Rimrock Well No. 2 Arsenic Removal Facility Proposal/Contract 
Montemma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposalKontract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwatef.com


August 26,201 1 - 

Arsenic Removal Facilities Page 2 

h. Arizona Water Company's General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successhl Contractor directly fiom the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at ahaas@azwater.com, or by fax at 
602-2942 169. 

very truly yours, 

Fredrkk K. Schneider 
Vice President - Engineering 

afh 
Enclosure(s) 

mailto:ahaas@azwater.com


A R I Z O N A  WATm COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX. ARIZONA 85015-535 I P.O. BOX 29006. PHOWVIX. AZ 85038-9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 TOLL FREE (800) 533-6023 www.azwater.com 

August 26,201 1 

Mr. Randy Gates 
MGC Contractors, Inc. 
41 10 E. Elwood Street 
Phoenix, AZ 85040 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Gates: 

Enclosed with this fetter is a Request for Proposal (@'RFP'*) for the above-referenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1: 

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:OO a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Anow Well No. 10 Arsenic Removal Facility ProposallContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposaYContract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaYContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposalKontract 
Arsenic Removal Facility Technical Specifications 
El & C Design Guidelines and Technical Specifications 

http://www.azwater.com


ARIZONA WATER COMPANY 

MGC Contractors, Inc. August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Companfs General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly from the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 201 1, following an evaluation of the 
submitted qualifications and pricing. 

All questions andor correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at ahaasO,azwater.com, or by fax at 
602-294-21 69. 

Fredrick K. Schneider 
Vice President - Engineering 

a h  
Enclosure( s) 

http://ahaasO,azwater.com


A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX. ARIZONA 85015-5391 EO. BOX 29006. PHOENIX, AZ 85038-9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 TOLL FREE (800) 533-6023 www.azwater.com 

Augwt 26,201 1 

Mr. Rob& Calbert 
McCarthy Construction 
80 E. Rio Salad0 Parkway, Suite 3 10 
Tempe, AZ 85281 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Calbert: 

Enclosed with this letter is a Request for Proposal ('RFP") for the above-referenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,20 1 1 : 

Mandatory site visits will begin at 41 I5 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal confkrence will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:OO a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility PropodContract 
Sedona Golf Resort Well Arsenic Removal Facility Proposal/Contract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaVContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility Proposal/Contract 
Arsenic Removal Facility Technical Specifications 
Et & C Design Guidelines and Technical Specifications 

http://www.azwater.com


ARIWM WATER COMPANY 

McCarthy Construction August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successfui Contractor directly from the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at ahaas@azwater.com, or by fax at 
602-294-2 1 69. 

very truly yours, 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Encloswe(s) 

mailto:ahaas@azwater.com


3805 N. BLACK CANYON HIGHWAY, PHOENIX, ARIZONA 85015-5351 9 P.O. BOX 29006. PHOENIX. AZ 85038-9006 
PHONE: (602) 240-6860 FAX: (602) 240-6874 *TOLL FREE: (SOO) 533-6023 www.atwatermm 

August 26,201 1 

Kiewit Infrastructure West Company 
3888 E. Broadway Road 
Phoenix, AZ 85040 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Sirs: 

Enclosed with this letter is a Request fm Proposal ("RFP") for the above-re&mced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 I :  

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 I. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:OO a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. IO Arsenic Removal Facility ProposallContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposaVContract 
Rimrock Well No. 2 Arsenic Removal Facility FVoposaVContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaVContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 



ARIZONA WATER C ~ W ~ N Y  

Kiewit Infkastructure West Company August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company's General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successfbl Contractor directly fkom the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by mail at aha&azwater.com, or by fax at 
602-294-2 169. 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure( s) 

http://aha&azwater.com


3805 N. BLACK CANYON HIGHWAY, PHOENIX,ARIZONA 85015*5351*P.O. BOX 29006, PHOENIX,AZ 85038-wo6 
PHONE (602) 240-6860 FAX: (602) 240-6874.TOLL FREE (800) 533-6023 www.azwater.com 

August 26,201 1 

Mr. Barry Wiesenberger 
J Wise Corporation 
5851 S. Wilson Drive 
Chandler, A2 85249 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Wiesenberger: 

Enclosed with this letter is a Request for Proposal ("RFP") for the abovereferenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,20 1 1 : 

Mandatory site visits will begin at 4 1 15 E. Goldmine Drive, Lake Montema ,  Arizona 
86335 at 8:oO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:OO a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposaYContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposdKontrad 
Rimrock Well No. 2 Arsenic Removal Facility Proposal/Contract 
Montezwna Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaYContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwater.com


ARIZONA WAmR COMPANY 

J Wise Corporation August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly fkom the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
Submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at ahaas@azwater.com, or by fax at 
602-294-2 169. 

very truly yours, 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure@) 

mailto:ahaas@azwater.com


A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX, ARIZONA 85015-5351 P.O. BOX 29006, PHOENIX, AZ 85038-9006 

PHOME: (402) 240-6860 F f i  (602) 240-6874 TOW FREE (800) 533-6023 www.azwatcT.com 

August 26,201 1 

Mr. Andy Mortensen 
Hunter Contracting Company 
701 N. Cooper Road 
Gilbert, A2 85233 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Mortensen: 

Enclosed with this letter is a Request for Proposal (I'RFP'') for the abovereferenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1: 

Mandatory site visits will begin at 4 1 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:00 am. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposaVContract 
Sedona Golf Resort Well Arsenic Removal Facility Proposal.'Contract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaVContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaVContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwatcT.com


ARXZONA WATER COMPANY 

Hunter Contracting Company August 26,20 1 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company's General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly from the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by tetter at the address noted above, by mail at ahaas@mater.com, or by fax at 
602-294-2 169. 

Very truly yours, 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure(s) 

mailto:ahaas@mater.com


A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY,PHOENIX,ARIZONA 85015-5351 P.O. BOX 29006. PHOENIX,AZ 85038-9006 

PHONE (602) 240-6860. FAX: (602) 240-6874 TOLL FRREE: (800) 533-6023 wwwazwater.com 

August 26,201 1 

Mr. Wayne O’Brien 
Gamey Construction 
1850 N. 95th Avenue, Suite 192 
Phoenix, AZ 85037 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. O’Brien: 

Enclosed with this letter is a Request for Proposal (“RIP”) for the above-refaenced 
project. Arizona Water Company (the “Company”) requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1: 

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montenuna, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:OO a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposaVContract 
Sedona Golf Resort Well Arsenic Removal Facility Proposallcontract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaVContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaVContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://wwwazwater.com


ARIZONA WATIR CCMUPANY 

Gamey Construction August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successhl Contractor directly from the submitted 
proposals. However, the Company reserves the right to have a fonnal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 201 1, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at ahaas@azwater.com, or by fax at 
602-294-2 169. 

Fredrick K. Schneidw 
Vice President - Engineering 

afh 
Enclosure(s) 

E-MAIL mnil@azmta.com 

mailto:ahaas@azwater.com
mailto:mnil@azmta.com


A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY. PHOENIX,AREONA 85015-5351 P.O. BOX 29006, PHOENIX, AZ 85038.9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 TULL FBEE: (SOO) 533-4023 wwwmzwwater.coin 

August 26,201 1 

Mr. Pat Hennesy 
Hennesy Mechanical Sales 
201 S. 26th Street 
Phoenix, AZ 85034 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Hennesy: 

Enclosed with this letter is a Request for Proposal ("RFP") for the above-referenced 
project, Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1: 

Mandatory site Visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:OO a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 850 15. Incomplete submittals will not be considered in 
the evaluation. h t e  submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposaYContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposaUContract 
Rimrock Well No. 2 Arsenic Removal Facility Proposal/Contract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaVContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 



ARIZONA WAmR COMPANY 

Hennesy Mechanical Sales August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly from the submitted 
proposals, However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 201 1, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding thii request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by mail at ahaas@azwater.com, or by fax at 
602-294-2 169. 

very truly yours, 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure@) 

mailto:ahaas@azwater.com


A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX. ARIZONA 85015-5351 P.O. BOX 29006, PHOENIX, AZ 85038-9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 *TOLL FREE (SOO) 533-6023 www.azwatcr.com 

August 26,20 1 1 

Mr. Joel Felix 
Felix Construction Company 
309 E. loth Place 
Mesa, AZ 85210 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Felix: 

Enclosed with this letter is a Request for Proposal ("RFP") for the above-referenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1: 

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 8501 5 at 9:00 a.m. on September 12,201 1. 

Proposals must be submitted no later than 400 p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken A m w  Well No. 10 Arsenic Removal Facility ProposaVContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposaVContract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaVContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaVContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwatcr.com


ARIZOM WAmR COMPANY 

Felix Construction Company August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly from the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at ahaas@u water.cOm, or by fax at 
602-294-2 169. 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure( s) 
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A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX,ARIZONA 850155351 P.O. BOX 29006, PHOENIX,AZ 85038.9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 TOLL FFtEE (SOO) 533-6023 www.azwater.com 

August 26,201 1 

Mr. Mike Young 
Fann Environmental, LLC 
6708 Corsair Avenue, Suite A 
Prescott, AZ 86301 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Young: 

Enclosed with this letter is a Request for Proposal ("RFP'') for the above-referenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1 : 

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 I .  

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:00 a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposalKontract 
Sdona Golf Resort Well Arsenic Removal Facility Proposal/Contract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaVContract 
Montermma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaYContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwater.com


ARIZOlVA WATER COMPANY 

Fann Environmental, LLC August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly from the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at &aas6.Iazwa ter.com, or by fax at 
602-294-21 69. 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure(s) 
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A R I Z O N A  WAT- COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX,ARIZONA85015-5351 P.O. BOX 29006, PHOENIX, AZ 85038-9006 

PHONE: (602) 240-6860 FAX: (602) 240-6874 *TOLL FREE: (SOO) 533-6023 www.azwater.com 

August 26,201 1 

Mr. Michael Rivera 
Currier Construction 
36 N. 56th Street 
Phoenix, AZ 85034 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Mr. Rivera: 

Enclosed with this letter is a Request for Proposal ("RFP") for the above-referenced 
project. Arizona Water Company (the "Company") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1 : 

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:OO am. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP. 

List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f. 
g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposaVContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposaVContract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaVContract 
Montezuma Haven Wells No. 2 I% 3 Arsenic Removal Facility ProposaVContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwater.com


ARIZONA WATER -PANY 

Currier Construction August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successfbl Contractor directly from the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions and/or correspondence regding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by email at ahaas&zwater.com, or by fax at 
602-2942 169. 

Very truly yours, 

Fredrick K. Schneider 
Vice President - Engineering 

afh 
Enclosure(s) 
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A R I Z O N A  WATER COMPANY 
3805 N. BLACK CANYON HIGHWAY, PHOENIX,ARIZONA 85015-5351 P.O. BOX 29006. PH0ENR.M 85038-9006 

PHONE (602) 240-6860 FAX: (602) 240-6874 *TOLL FREE: (SOO) 533-6023 www.azwater.com 

August 26,201 1 

Arizona Northern Equipment 
61 8 S. Airpark Road 
Cottonwood, AZ 86326 

Re: Arsenic Removal Facilities at Broken Arrow Well No. 10, Sedona Golf Resort 
Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 3. 

Dear Sirs: 

Enclosed with this letta is a Request for Proposal ('IRFP'') for the above-referenced 
project. Arizona Water Company (the Tompany") requests your submission of a detailed fee 
proposal for the following tasks, according to the enclosed RFP dated August 26,201 1: 

Mandatory site visits will begin at 41 15 E. Goldmine Drive, Lake Montezuma, Arizona 
86335 at 8:OO a.m. on September 7,201 1. 

A mandatory pre-submittal conference will be held at 3805 N. Black Canyon Highway, 
Phoenix, Arizona 85015 at 9:OO a.m. on September 12,201 1. 

Proposals must be submitted no later than 4:OO p.m. on September 19,201 1. The original 
proposals, plus three (3) copies, shall be sent to the attention of Andy Haas, located at 3805 N. 
Black Canyon Highway, Phoenix, AZ 85015. Incomplete submittals will not be considered in 
the evaluation. Late submittals will not be accepted. 

Proposal evaluation criteria are described in the enclosed RFP . 
List of Documents enclosed with this letter: 

a. Request for Proposal 
b. 
c. 
d. 
e. 
f, 

g. 

Broken Arrow Well No. 10 Arsenic Removal Facility ProposaYContract 
Sedona Golf Resort Well Arsenic Removal Facility ProposaVContract 
Rimrock Well No. 2 Arsenic Removal Facility ProposaYContract 
Montezuma Haven Wells No. 2 & 3 Arsenic Removal Facility ProposaVContract 
Arsenic Removal Facility Technical Specifications 
E1 & C Design Guidelines and Technical Specifications 

http://www.azwater.com


ARIZONA WATER COMPANY 

Arizona Northern Equipment August 26,201 1 
Arsenic Removal Facilities Page 2 

h. Arizona Water Company’s General Conditions of Contract and Standard 
Specifications 

The Company intends to select the successful Contractor directly fiom the submitted 
proposals. However, the Company reserves the right to have a formal interview process 
following review of the submitted proposals. It is anticipated that a notice of award for design 
services will be issued on or around September 23, 2011, following an evaluation of the 
submitted qualifications and pricing. 

All questions andor correspondence regarding this request must be submitted in writing, 
to Andy Haas by letter at the address noted above, by mail at ahaas@ma ter.wm , or by fax at 
602-294-2 1 69. 

Fredrick K. Scheider 
Vice President - Engineering 

afh 
Enclosure(s) 



ARIZONA WATER COMPANY 

Arsenic Removal Facilities - Request for Proposal 

I. PROJECT DESCRIPTION 

Through the issuance of this request for proposal ("RFP"), Arizona Water 
Company (the "Company") is soliciting competitive, sealed bids from Contractors to 
design, construct, and obtain all permits and governmental approvals for facilities to 
remove arsenic ("Removal Facilities") from the Company's Broken Arrow Well No. 10, 
Sedona Golf Resort Well, Rimrock Well No. 2, and Montezuma Haven Wells No. 2 and 
3 (all five wells collectively referred to as Wells") in Sedona and Rimrock, Ariiona. 

The Contractor, its engineer and subcontractors (collectively referred to as 
"Contractor") are responsible for the overall designlbuild project, including construction 
and all design disciplines necessary to deliver the Removal Facilities on "turn key" to 
the Company. The Contractor will be responsible for the design, construction, 
permitting, programming, commissioning, record drawings, and O&M manual for the 
four Removal Facilities included in this RFP. Design submittals must include 30 percent 
(drawings and engineering design report), 90 percent, and 100 percent submittals. 

This RFP presumes an adsorption treatment process using a ferric-based 
media to remove arsenic from the raw water produced by the Company's Wells. 
Approved adsorptive medias can be found in Attachment "A" of the Arsenic Removal 
Facilities Technical Specifications. 

2. GENERALT ERMS 

A. Proposals must be delivered to the Company's Phoenix office (address 
provided below) before 4:OO p.m., Mountain Standard Time, on September 16, 2011. 
Late proposals will not be accepted. 

Ariiona Water Company 
Attention: Andy Haas 
3805 N. Black Canyon Hwy. 
Phoenix, Arizona 85015 

Site visits are scheduled for Wednesday, September 7, 2011, beginning 
promptly at 8:OO a.m., Mountain Standard Time, at the Montezuma Haven site located 
at: 

41 15 East Goldmine Drive 
Lake Montezuma, Arizona 86335 

The remaining three sites will be visited following this site. Limited parking 
space is available at all sites due to location in residential neighborhoods. Contractor is 
encouraged to carpool and minimize the number of vehicles present for site visits to 

1 



minimize any negative impact on the neighboring communities. Site visits are 
Pandatow- 

There will be a pre-submittal conference on Monday, September 12,2011 , 
at 9:00 a.m., Mountain Standard Time, at the Company’s Phoenix Office (address 
above), at which time Company staff will be available to answer questions. The ore- 
submittal conference Is mandatorv. 

The following schedule has been prepared for these projects. Contractors 
interested in bidding on this project must be available on the interview meeting dates. 
Completion dates below are defined as the date the Company accepts the Removal 
Facility in accordance with Section 2.E. 

Site Visits: September 7,201 1 
Pre-Submittal Conference: September 12,201 1 
Pmposals Due: September 19,201 1 
Contracts Awarded: September 23,201 1 
Rimrock Well No. 2 Completion: December 30,201 1 
Sedona Golf Resort Well Completion: March 2,2012 
Broken Arrow Well No. 10 Completion: March 46, 2012 
Montezuma Haven Wells No. 2 and 3 Completion: March 30, 2012 

The Contractor must complete, to the Company’s satisfaction, the 
Company’s ProposallContract for the Removal Facility for each of the Wells included in 
their proposal for their bid to be considered. 

With this proposal: 

a) The successful bidder may be awarded one or more of the four 
Removal Facilities. 

b) The Contractor shall submit with its proposal, pricing deducts for 
each of the following scenarios: the Contractor is the successful bidder for two, three, or 
four of the Removal Facilities. 

c) The Contractor shall submit with its proposal a Bid Bond for each 
Removal Facility proposal. 

Questions regarding this RFP must be submitted in writing by mail, fax, or 
email to Andy Haas at the Company. 

Arizona Water Company 
Attention: Andy Haas 
3805 N. Black Canyon Hwy. 
Phoenix, Arizona 8501 5 
Fax: (602) 294-2169 
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E-mail: ahaasaazw ater.com 

Company requires a minimum of 48 hours to respond to questions in 
writing. Only written questions will be answered. Within 48 hours following the site 
visits, answers to all written questions received will be faxed or emailed to each 
contractor who is provided a RFP package. Oral statements or instructions made by 
the Company shall not constitute an amendment or addendum to this RFP. All 
amendments or addendums will be provided by the Company to each Contractor in 
writing. 

B. Selection Criteria 

Selection of the successfui bidder will be based upon a combination of the 
following criteria weighted as determined by the Company: 

1. Relevant Experlence and Qualification of the Contractor. 

a) The Contractor shall provide with its proposal submittal the 
following information to the Company, along with other pertinent information the 
Contractor may deem necessary, to demonstrate its qualifications in the design, 
permitting, and construction of the Removal Facilities as described in this RFP: 

1. Name and address of Contractor. 

ii. Number of years Contractor has been in business. 

iii. Number of Removal Facilities Contractor has 
designed, permitted, constructed, and made 
operational for the removal of arsenic. 

iv. Information concerning the Contractor's financial 
capacity and stability to assure the full and timely 
performance of the Contractor's proposal for the 
Removal Facilities. 

v. Name and address of Engineer. 

vi. Number of years Engineer's key personnel have been 
registered engineers. 

vii. Number and description of Removal Facilities the 
Engineer has designed. 

viii. List a minimum of three (3) similar projects that have 
been successfully completed by the Contractor. This 
list must include at a minimum: 

3 
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I. The dates of work. 

2. The type of work performed, including the 
capacity of water treated and the arsenic level 
of the influent and effluent. 

3. The name and telephone number of a contact 
person or owner of the Removal Facility. 

2. Provide a copy of the Contractor's Health and Safety Program 

a) Organizational chart including key personnel from the 
Contractor and Engineer. 

b) List of Arizona professional and contractor licenses held by 
the Contractor, Engineer, and key personnel who will be assigned to this project. 

3. Key Personnel Qualifications. 

a) Position descriptions and resumes of key personnel who will 
be assigned to this project. 

b) Type and amount of work to be self-performed. 

c) Proposed subcontractors. 

4. Performance RecordReputation. 

a) The past relationship of the Contractor with the Company. 

b) Willingness to abde by Company forms and agreements 
with no objections or changes. 

c) Litigation and claims history relating to performance, 
completion, and progress for all similar projects. 

5. Contractor's Understanding of, and Approach to project. 

a) Contractor's understanding of the project. 

b) Approach to dealing with potential problems. 

6. Contractots ability to Manage Project. 

a) Quality control, dispute resolution, and safety management. 
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b) Subcontractor selection plan. 

c) Planning, scheduling, estimating, and construction 
management tools. 

7. CurrenVRecent Workload. 

List of all current projects in the State of Arizona awarded to the 
Contractor and Engineer. For each project provide the project description, Contractor's 
role in the project, Engineer's role in the project, award date (note if pending), 
construction cost, status of completion, and estimated completion date. 

8. Contractor's Ability to Meet Project Schedule Deadlines. 

9. Overall Pruject Cost and the Contractor's Ability to Complete the 
Project on Budget.) 

Note: The Company at its sole discretion reserves the right to reject or 
accept any bid proposal. 

C. General Conditions of Contract 

The Company's General Conditions of Contract: €41, Construction 
Specifications: E-8-1, and Standard Specification Drawings: E-9-1 shall control over all 
other documents in the event of a conflict in requirements. 

The successful Contractor must secure a 100 percent Performance Bond 
and a Material Payment Bond equal in value to the contract price. 

0. Payment Schedule 

1. In no event shall any invoice exceed the value of work completed or 
performed minus 10% retention. All invoices shall be submitted to the Company using 
AIA forms G702 and G703. 

2. Rimrock Well No. 2: AH design, permitting, and construction of the 
Rimrock Well No. 2 Removal Facility must be completed in 201 1. The Contractor may 
submit invoices monthly beginning in October 201 1 for the value of work completed or 
performed to date minus 10 percent retention. The Contractor shall submit an invoice 
for final retention payment in January 2012 after the Company accepts the Removal 
Facility in accordance with Section 2.E. 

3. Sedona Golf Resort Well, Broken Arrow Well No. IO, and 
Montezuma Haven Wells No. 2 and 3. 
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The Contractor shall submit one (1) invoice in December 201 1, which may 
include fees for design, permitting, and construction materials delivered to the project 
site. Invoice amount shall not exceed $50,000 and be coordinated with the Company 
prior to submittal. 

The Contractor may submit invoices monthly beginning in January 2012 
for the value of work completed or performed to date minus 10% retention. 

The Contractor shall submit an invoice for final retention payment after the 
Company accepts each Removal Facility in accordance with Section 2.E. 

E. Acceptance of Removal Facility 

1. The Company shall accept each Removal Facility after the latest of 
the following: 

a) Receipt of Approval of Construction from the Arizona 
Department of Environmental Quality. 

b) Receipt of Certificate of Occupancy from Yavapai County 
and/or the City of Sedona. 

c) The Company's written confirmation that the Removal 
Facility meets the Treatment Performance Requirements of Section 3.Bof the Arsenic 
Removal Facilities Technical Specifications, attached hereto, and incorporated herein. 
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CITY ST ZIP. September 19,201 1 
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2. 

3. 
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PROPOSAL MTED, AUOUST 26.2011 AND ARSENIC REMOVAL FACILITY T m  SPKXFICATIONS DATED. AUGUST 26,201 1 

AREONA WATER COMPANY 

01mm I FKS I E+11* 
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ARIZONA WATER COMPANY 

Arsenic Removal Facilities - Technical Specifications 

I. SCOPE OF WORK 

A. Design: The Contractor shall design, or arrange for the design of the 
arsenic removal facility ("Removal Facility") by a professional engineer registered in the 
State of Arizona with documented experience in designing Removal Facilities. The 
Contractor shall be responsible for civil, mechanical, electrical, and all other 
components of the project. The Contractor will be responsible for all permits and 
governmental approvals for the Removal Facility including, but not limited to Approval to 
Construct (IIATC'I) and Approval of Construction (I'AOC'') from the Arizona Department 
of Environmental Quality ("ADEQ"); building permit, special use permit, conditional use 
permit, and Certificate of Occupancy from Yavapai County and/or the City of Sedona. 
The Removal Facility shall be designed to provide treatment of water to meet the 
Treatment Performance Requirements of Section 3.8. 

B. Equipment Supply: The Contractor shall supply a complete Removal 
Facility including, but not limited to, vessels, media, piping, valves, meters, controls, 
related appurtenances, start-up/commissioning, and O&M Manual. All external 
components of the Removal Facility must be painted in accordance with regulatory 
agency requirements and must be approved by the Company in writing. 

C. Media: Only the approved adsorptive medias in Attachment "A" shall be 
used in the design, permitting, construction, and operation of the Removal Facility. 

D. Construction: The Contractor will provide all civil, mechanical, electrical 
and all other contractors necessary to provide a completely installed and operational 
Removal Facility. 

E. Operation: Company Staff will operate the Removal Facility upon 
completion of construction and after acceptance by the Company. Training for the 
Company staff and Removal Facility start-up/commissioning will be the responsibility of 
the Contractor. 

F. It is the intent of these Technical Specifications to provide general 
descriptions and establish minimum requirements for the major components and 
appurtenances of the Removal Facility. It is the Contractor's responsibility to provide a 
complete, fully functional, and reliable Removal Facility which will meet the Treatment 
Performance Requirements set forth herein. A complete Removal Facility, including 
installation of all necessary components, equipment, and appurtenances shall be 
provided by the Contractor. 

G. All materials in contact with potable water shall conform to National 
Sanitation Foundation Standards 60 and 61. 
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2. SUBMITTALS 

A. Engineering Design Drawings, design report, and Shop Drawings: The 
Contractor shall submit for approval complete detailed engineering design, shop 
drawings, and descriptions of the proposed equipment including: 

1. Engineering design report for Removal Facility for submittal to 
regulatory agencies. 

2. Arrangement drawings and specification of all items and equipment 
showing all dimensions, weights, parts, construction details, and materials required to 
demonstrate compliance with these specifications. 

3. Scaled piped drawings in both plan and section. The drawings 
shall show size of all piping, valves, and appurtenances. 

4. List of chemicals being utilized and the quantity, concentration, and 
storage requirements for each. 

5. Electrical and instrumentation wiring diagrams and loads. 

6. Performance specifications of all items of equipment specified. 

7. Complete instrumentation and control schematics, wiring diagrams, 
and terminal strip information. All panels to be provided by the Contractor shall be 
factory pre-wired. 

8. Process flow schematic of the proposed facility. The maximum 
pressure drop through the Removal Facility throughout the full life-cycle of media shall 
also be specified. 

9. Detailed design criteria including chemical dosages, hydraulic 
loading rates, empty bed contact times, backwashing rates and frequencies, pressure 
drops, type of media, adsorptive media performance guarantee, media volumes, 
backwash volumes, and other related process information. Calculations verifying the 
design of the Removal Facilities shall be provided to demonstrate that facility will 
comply with the Treatment Performance Requirements set forth in Section 3.8. 

I O .  Instrumentation and control description detailing the Removal 
Facility start-up, shutdown, backwash, operation, control, and monitoring. 

11. A list of any and all parameters, ratings, or other characteristics 
where the proposed Removal Facility equipment deviates from the requirements set 
forth in these Specifications. Any and all such deviations must be approved in writing 
by the Company. 
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12. Site plan and piping drawings including ancillary facilities. 

13. List of recommended spare parts for an operating period of 3 years. 
The list shall describe each part, the quantity recommended, and the unit price of the 
part. Company may purchase all, some, or none of the recommended spare parts at 
the Company's option. 

14. Field Acceptance Test Report: The Contractor shall submit for 
approval the results of all field tests conducted on the installed Removal Facility within 
two weeks of completion of each test required by these Specifications. 

15. Operation and Maintenance Manual: Operation and maintenance 
manuals shall be submitted for Company's written approval and acceptance prior to 
start-up. 

3. SERVICE CONDITIONS 

A. General 

The Contractor shall be responsible for designing, or arranging for the 
design of the Removal Facility, including any pretreatment facilities, to meet the 
Treatment Performance Requirements described in Section 3.8. 

B. Treatment Performance Requirements 

The Removal Facility shall reduce the effluent arsenic level to less than or 
equal to seven (7) micrograms per liter throughout the full life-cycle of all media. The 
Removal Facility shall maintain or improve the quality of the treated water as it relates to 
other chemical constituents. All changes to treated water quality and their respective 
impact on the water distribution system shall be submitted in writing, by the Contractor, 
for Company approval during design. Corrosivity impacts on the distribution system, if 
any, shall be fully mitigated by the design of the Removal Facility. 

C. Hydraulic Design Criteria 

Design flow capacities, system pressures, and other hydraulic information 
are provided in Attachment "B" 

D. Water Quality Data 

Pertinent water quality data for each of the Wells is provided in 
Attachment "C" 

E. Existing Site Plans 

Existing site plans are provided in Attachment "D" 
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F. Special Site Conditions 

1. Rimrock Well No. 2 

Rimrock Well No. 2 currently utilizes an above ground Lakos sand 
separator for particulate reduction. Upon startup, the well pumps directly into the water 
distribution system. Rimrock Well No. 2 is called to run by off-site tank level controls. 
This feature shall be retained and included in the considerations for design, permitting, 
and construction of the Removal Facility. Contractor will relocate liquid sodium 
hypochlorite injection point upstream of the Removal Facility utilizing the existing 
chemical pump and tank. Existing arsenic treatment plant to be removed by others prior 
to start of Removal Facility construction. 

2. Montezuma Haven Wells No. 2 and 3 

The Montezuma Haven Removal Facility will combine flows from 
Montezuma Haven Well No. 2 and Montezuma Haven Well No. 3; both wells are 
located on the Montezuma Haven well site. The Removal Facility must be designed for 
two operating conditions: flow from Montezuma Haven Wells No. 2 and 3, or flow from 
Montezuma Haven Well No. 3 only. Upon startup, Montezuma Haven Well No. 3 
pumps to waste for approximately 3 minutes and is transitioned into the water 
distribution system by closing an automatic control valve on the pump to waste line. 
Upon shutdown, Montezuma Haven Well No. 3 transitions out of the water distribution 
system by opening the automatic control valve on the pump to waste line. Montezuma 
Haven Well No. 3 is transitioned into and out of the system for surge mitigation. This 
feature shall be retained and included in the considerations for design, permitting, and 
construction of the Removal Facility. Montezuma Haven Well No. 2, does not pump to 
waste on startup or shutdown. The wells are called to run by off-site tank level controls. 
This feature shall be retained and included in the considerations for design, permitting, 
and construction of the Removal Facility. Contractor will relocate liquid sodium 
hypochlorite injection point upstream of the Removal Facility utilizing the existing 
chemical pump and tank. Existing arsenic treatment plant for Montezuma Haven Well 
No. 3 to be removed by others prior to start of Removal Facility construction. Existing 
arsenic treatment plant for Montezuma Haven No. 2, to be removed by others after the 
construction of the Removal Facility is complete. 

3. Sedona Golf Resort Well 

Upon startup, the Sedona Golf Resort Well pumps to waste for 
approximately 3 minutes and is transitioned into the water distribution system by closing 
an automatic control valve on the pump to waste line. Upon shutdown, the well 
transitions out of the water distribution system by opening the automatic control valve 
on the pump to waste line. The well is transitioned into and out of the system for surge 
mitigation. This feature shall be retained and included in the considerations for design, 
permitting, and construction of the Removal Facility. The well is called to run by off-site 
tank level controls. This feature shall be retained and included in the considerations for 
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design, permitting, and construction of the Removal Facility. Contractor will relocate 
liquid sodium hypochlorite injection point upstream of the Removal Facility utilizing the 
existing chemical pump and tank. Existing arsenic treatment plant to be removed by 
others prior to start of Removal Facility construction. 

4. Broken Arrow Well No. 10 

The Well is operated manually by an on-off control switch and runs 
for prolonged periods of time between on-off cycles. An existing on-site online turbidity 
analyzer monitors the turbidity of the raw water produced by the well. Existing controls 
are in place to pump the well to waste when the raw water turbidity exceeds a pre-set 
limit. The well continues to pump to waste until turbidity drops below the pre-set limit. 
Pre-filtration is required prior to the Removal Facility. The existing arsenic treatment 
plant utilizes bag filters for pre-filtration. A previous particle size distribution analysis 
was performed on materials retained in a filter bag prior to the existing arsenic treatment 
plant and can be found in Attachment E. A copy of this analysis is being provided for 
illustration purposes to show the general need for pre-filtration and shall not be solely 
used for final design. Contractor shall be responsible for design, permitting, and 
construction of the pre-filtration equipment. Contractor will relocate liquid sodium 
hypochlorite injection point upstream of the Removal Facility utilizing the existing 
chemical pump and tank. Existing arsenic treatment plant to be removed by others prior 
to start of Removal Facility construction. 

4. GENERAL FACILITY COMPONENT REQUIREMENTS 

A. Description 

1. The Removal Facility described herein shall be designed to remove 
arsenic from groundwater, accommodating all water quality parameters provided in 
Attachment "C". Any analysis of water quality parameters that may affect performance 
of the removal facility, life-cycle of any media, or waste produced are the responsibility 
of the Contractor or its Engineer. Effluent from the Removal Facility will flow directly 
into the water distribution system. 

2. The Removal Facility shall consist of treatment vessels containing 
one of the approved adsorptive medias in Attachment " A  for removal of arsenic to the 
concentrations specified in the Treatment Performance Requirements. The Contractor 
shall provide all necessary controls, piping, and all other appurtenances which may be 
required. 

3. Flow through the Removal Facility will range from constant flow 
over a 24-hour period to an intermittent operation starting and stopping several times 
per day. 

4. The Removal Facility shall be designed so that the media may be 
backwashed in place without removal. Backwashing shall be a manual operation. All 
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backwash water shall be captured in an on-site backwash tank. Sufficient time shall be 
permitted for any fines in the backwash water to adequately settle. A backwash re- 
injection pump shall transfer water from the backwash tank and blend with the raw well 
water on the influent side of the Removal Facility for treatment. The backwash water re- 
injection rate shall not exceed 10 percent flow rate. Level controls in the backwash tank 
shall control the operation of the backwash re-injection pump. Backwash re-injection 
pump shall only operate when the well is operating and water is being treated. 

5. If included in the design of the Removal Facility treatment process, 
pH adjustment shall be provided upstream and/or downstream of the Removal Facility 
only as required to meet the Treatment Performance Requirements and to readjust the 
effluent water quality to match historical pH levels. In the event the pH adjustment is 
required, it is assumed that a chemical feed skid (for acid or base feed) will be provided 
for each type of pH adjustment in separate feed skids. Each such chemical feed skid 
shall consist of packaged chemical feed pumps located on a separate containment skid. 
The containment skid shall have a footprint and containment volume sized to 
accommodate the packaged feed pumps and appurtenances. The type of chemical 
utilized shall be determined by the Contractor and approved in writing by the Company. 
All chemicals used must be NSF approved for drinking water. 

B. Scope of Services 

The Contractor shall provide all items required or recommended for a 
complete and operational Removal Facility that will meet the Treatment Performance 
Requirements including, but not limited to, all piping, conduit, tubing, wiring, supports, 
and all other appurtenances. 

5. FILTER SIZING DESIGN 

A. Series Flow 

The Removal Facilities at Rimrock Well No. 2, Montezuma Haven well 
site, and Sedona Golf Resort Well shall treat water produced from the Wells in series 
flow, satisfying the Media Flux Rate and Empty Bed Contact Time requirements 
described in Sections 5.C and 5.D, respectively. 

B. Parallel Flow with Bypass 

The Removal Facility at Broken Arrow Well No. 10 shall treat water 
produced from the well in parallel flow with bypass flow satisfying the Media Flux Rate 
and Empty Bed Contact Time requirements described in Sections 5.C and 5.D, 
respectively. The Removal Facility shall be designed to transfer, from partially treated 
flow to fully treated flow as the adsorptive media becomes exhausted. 

C. Media Flux Rate 

6 
W\Proje&UOl 1\vVuXATP ReplacemenkBample WP and Teeh Specs\T&nical Specb60nr 8.25.1 1 Final docx 
AJHAFH:JRC 1012AM 9/23/11 



1. The design flux rate of water across the media beds shall be 
approximately 6 gpm/per square foot during normal service conditions based on the well 
design flow rates found in Attachment "B". 

2. The size and number of filter vessels and controls shall be 
designed to conform to the minimum flux rate recommended by the manufacturers of 
the approved adsorptive medias in Attachment " A  during all operating conditions, but 
shall not exceed the maximum design flux rate in Section 5.C.1. 

3. The size and number of filter vessels and controls shall be 
designed so as to not exceed the maximum flux rate recommended by the 
manufacturers of the approved adsorptive medias in Attachment "A" during any 
operating condition, including during backwash water re-injection as described in 
Section 4.A.4. The flux rate shall not exceed the design flux rate in Section 5.C.1. 

D. Empty Bed Contact Time 

1. The design Empty Bed Contact Time ("EBCT") shall be a minimum 
of 3.5 minutes per vessel or 7 minutes total for the Removal Facilities treating in series 
flow listed in Section 3.F. 1, 3.F.2, and 3.F.3. 

2. The design EBCT shall be a minimum of 3.5 minutes per vessel for 
the Removal Facilities treating in parallel flow with bypass listed in Section 3.F.4. 

3. The size and number of filter vessels shall be designed to conform 
to the minimum design EBCT requirements described in Sections 5.D.1 and 5.D.2 
during all operating conditions, including during backwash water reinjection as 
described in Section 4.A.4, unless the media or equipment manufacturers recommend 
more stringent requirements. 

6. TREATMENT FACILITY COMPONENTS 

A. Filter Vessels 
1. Carbon steel ASME and National Code stamped pressure vessels. 

2. Filter vessels shall be lined with Tnemec or other NSF approved 
epoxy coating meeting the Company's Coating Specifications: 0-1 2-2 (Attachment T') 
and approved in writing by the Company. 

3. Capable of, and designed to, operate at the respective design 
pressures listed in Attachment "B". 

4. Manual backwashing features using manual butterfly valves for all 
cycles/functions of service, backwash, and rinse. 

5. Stainless steel hydraulic panel with inlet, outlet gauges, system 
pressure differential gaugekwitch combination. 
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6. 

7. 

Sample ports for operator monitoring of raw water, treated water 

Media sample port for obtaining media sample for testing. 
from each vessel and blended water sample location. 

8. Magnetic flow/totalizer meters on each vessel for measuring 
individual instantaneous gallons per minute and total gallons through the system in 
service and in backwash cycles. 

9. All piping and fittings including laterals internal to the filter vessels 
shall be Type 304 or higher grade stainless steel. 

I O .  Internal laterals shall be sized appropriately to distribute flow 
uniformly across the cross sectional area of the filter vessels during treatment and 
backwashing. Internal laterals must be approved, in writing, by the adsorptive media 
manufacturer, filter vessel manufacturer, and the Company. 

11. Internal laterals shall be sized appropriately for proper operation 
with all of the approved adsorptive medias in Attachment "A'. 

12. The adsorptive media manufacturer must state, in writing, if a 
gravel underbed is required. Gravel underbed design must be approved, in writing, by 
the adsorptive media manufacturer, filter vessel manufacturer, and the Company. 

13. Access manway on the side and inspection hatch on the top. 

14. Filter vessels must be permanently attached to an engineered 
concrete slab or to the floor of a building enclosure, which shall be attached to an 
engineered concrete slab. 

B. External Piping 

1. External connections shall consist of flanged pipe connections or 
flanged coupling adaptors (raw water inlet, finished water outlet, backwash feed inlet, 
and backwash waste outlet). 

a) Manufacturers: 

i. Dresser, Inc. Style 128-w. 
ii. 
iii. 

Romac Industries, Inc. Style FCASOI or Style FC400. 
Smith-Blair, Inc. Series 91 3. 

2. All external piping 3 inch and larger shall be ductile iron pipe ("DIP") 
and must conform to the Company's Construction Specifications: E-8-1 and Standard 
Specification Drawings: E-9-1. 
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3. All external piping smaller than 3 inch shall be seamless copper 
conforming to ASTM 888. 

a) Buried potable water lines shall be Type K, soft or hard 
temper. 

b) Exposed potable water lines shall be Type L, hard drawn. 

c) All fittings shall be compression type per the Company's 
Construction Specification: E-8-1 and Standard Specification Drawings: E-9-1 .. 

d) All pipe, fittings, and appurtenances shall conform to the 
Company's Construction Specifications: E-8-1 and Standard Specification Drawings: 
E-9-1, unless otherwise specified. Contractor shall inform Company in writing of any 
conflict in specifications, and Company shall determine the prevailing specification. 

4. Stainless Steel Pipe 

Above ground pipe on pipe and valve tree adjacent to the filter 
vessels may be Type 304L stainless steel in accordance with ASTM A 240 or higher 
grade. 

a) Fittings 

I. Material shall be in accordance with ASTM A 240 
stainless steel, grade to match the pipe, 

ii. Fittings shall be manufactured in accordance with 
ASTM A 774 for piping 3-inches in nominal diameter 
and greater, and in accordance with ASTM A 403, 
Class WP for piping less than 3-inches in diameter. 

iii. Wall thickness shall be in accordance with ASME 
836.19 and ASME B16.11. 

b) Joints 

1. 

ii. 

Joints at valves and pipe appurtenances shall be 
flanges. 
All other joints shall be flanges or welded. Piping less 
than 4-inches in diameter shall have single butt- 
welded joints. Piping 4-inches through 12-inches in 
diameter shall have double butt-welded joints. 

5. All external above ground pipe and fittings shall be painted with 
Tnemec or approved equal. The approved color will be determined by the County, City 
and/or the Company. 

C. Valves and Appurtenances 
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1. Manual Butterfly Valves 

a) Manually actuated butterfly valves with handwheels shall be 
installed aboveground on the pipe and valve tree for the control of flows for backwash, 
rinse, and normal treatment operations. 

b) Manufacturers : 

I. Mueller. 
ii. Dezurik. 
iii. Or equal approved in writing by the Company. 

D. Flow Meters 

1. One per filter vessel 

2. General 

a) Type: Magnetic flowmeter conforming to NSF 61 

b) Materials: 

I. 
ii. 
iv. Electrodes: Hastelloy electrodes 

Main Body: PVC sensor body or stainless steel 
Electronics Housing: Powder coated aluminum 

3. Flow rate display indication in gpm and totalized flow in gallons 

4. Accuracy: +/-0.5% of flow rate or better 

5. End Connection: Flanged 

6. Manufacturer: 

a) 
b) 
c) 

Endress + Hauser - Promag 53W. 
Krohne - Optiflux 4000 with IFC 300 transmitter 
Or equal approved, in writing, by the Company. 

E. Valves, meters, and appurtenances shall be provided, as shown on the 
drawings, and as required to complete the work. Valves and appurtenances shall be in 
accordance with the Company's Construction Specifications: E-8-1 and Standard 
Specification Drawings: E-9-1, unless otherwise specified. 

F. High Density Polyethylene (HDPE) Backwash Tank 
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1. General 

a) Tanks shall be rotationally molded, one-piece seamless 
construction, cylindrical in cross-section and vertical in axis. 

b) Tanks shall fully conform to ASTM D 1998-04. 

c) All tank fitting attachments shall be provided with flexible 
couplings or other provisions to allow for movement without rupture or separation of 
connections. Flexible couplings shall allow minimum 4 percent deflection in all 
directions. 

d) Tanks shall be clearly marked with manufacturer, date of 
manufacture, and serial number. 

e) All opening cut edges shall be trimmed smooth. 

9 Uncoated or exposed carbon steel appurtenances, 
fasteners, or anchorage will not be accepted. 

g) Provide anchor bolts sized by the manufacturer. Installed on 
engineered concrete slab or other anchoring point approved by the Company. 

2. Design Loads 

a) 
for both tank full and tank empty conditions. 

Resistance of both wind and seismic loads shall be provided 

b) Contractor shall be fully responsible for design and provision 
of adequate anchorage system for the service conditions. 

c) Design must be approved in writing by the tank 
manufacturer. 

d) Anchorage systems requiring tank penetrations are not 
acceptable. 

e) All anchorage systems shall be galvanized carbon steel 
unless otherwise specified. 

3. Materials 

a) Tanks shall be virgin polyethylene resin as compounded and 
certified by the manufacturer. 
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b) Resin shall contain a minimum of a UV 8 stabilizer as 
compounded by the resin manufacturer. 

4. Minimum required wall thickness for the cylinder must be sufficient 
to support its own weight in an upright position without any external support. 

5. The top head must be integrally molded with the cylinder straight 

6. The bottom head must be integrally molded with the cylinder 
shell. 

straight shell. 

7. Fittings 

a) Threaded bulkhead fittings shall not be allowed for 
connections greater than 2 inches in diameter. 

b) Bolted double 150 Ib. flange fittings shall be constructed with 
two (2) 150 Ib. flanges and two (2) 150 Ib. flange gaskets, and the correct number and 
size of all-thread bolts for the flange specified by the flange manufacturer. 

8. Flush bottom molded outlets shall provide complete drainage of the 
tank. 

9. Tanks shall have a minimum of three (3) lifting lugs integrally 
molded in the cylinder straight shell. Lifting lugs shall be Type 316 stainless steel. 

I O .  Provide a minimum of four (4) tie-down lugs integrally molded into 
the top head. Tie-down lugs shall be designed to allow tank retention in wind and 
seismic loading without damage to the tank. 

1 1. Manway: 18-inch threaded polyethylene, vented and easily 
accessible. 

12. Concrete tank pad shall be level and smooth to the tolerances 
recommended by the tank manufacturer. 

13. Each tank must be vented for the material, flow, and withdrawal 
rates expected. 

G. Chemical Tubing and Conduit 

1. General 

a) For liquid chemical service, provide Linear Low Density 
Polyethylene "LLDPE" tubing. Install tubing in electrical conduit for ease of 
installation/replacement, as well as non-pressure rated secondary containment. Tubing 
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manufacturer shall confirm chemical compatibility of tubing with chemical system being 
served. Tubing shall be UV resistant. 

2. Provide tubing adequately sized for the flow and pressure 
requirements of this application with the minimum following dimensions and pressure 
rating : 

a) Outside diameter: 3/8 inch. 
b) Inside diameter: 1/4 inch. 

c) Pressure Rating at 70" Fahrenheit: 200 psi. 

3. Conduit for chemical tubing shall be PVC electrical conduit with 
sweeps instead of elbows. Conduit size shall be 2 inch for tubing with outside diameter 
of 3/8 inch through 9 8  inch. Conduit size shall be 3 inch for tubing with outside 
diameter of % inch through 1 inch. 

4. Provide all necessary fittings clamps, and adapters for connection 
of tubing at the chemical metering pump outlet, chemical feed point, and any other 
connections. Provide barbed or compression-style fittings, specifically designed for use 
with the tubing being provided, and compatible with the service (both with the fluid being 
carried in pipe and pressure rating). Fittings shall be located so that they are accessible 
at all times. No fittings shall be located in the carrier pipe. All connections shall be 
constructed per tubing manufacturer's recommendations to provide a connection which 
is equal to or greater than tubing pressure rating. All parts or fittings in contact with the 
fluid in the tubing shall be compatible with the chemical being carried. 

H. Freeze Protection 

1. All components of the Removal Facility and appurtenances must be 
protected from freezing. This section is meant to provide general descriptions and 
establish minimum requirements of the freeze protection required as part of the 
construction of the Removal Facility. Passive and active freeze protection must be used 
including but not limited to pipe insulation and heat tracing on exposed components and 
heat lamps and radiant heaters inside a building. 

a) Insulation. 

1. All outdoor piping, valves, fittings, gauges, tubing, air 
release valves, and all other appurtenances, shall be 
insulated based on a design ambient temperature of 
I O "  Fahrenheit. 
The insulation shall be protected with aluminum or 
stainless steel metal jacketing with a minimum 
thickness of 0.016 inch (0.4 mm) with moisture 
barrier, secured in accordance with the jacket 

ii. 
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manufacturer's recommendations. Joints shall be 
applied so they will shed water and shall be sealed 
completely . 
Valves and fittings shall be insulated and jacketed 
with preformed fitting covers matching outer jacketing 
used on straight pipe sections, with all joints weather 
sealed. 
All piping shall be supported in such a manner that 
neither the insulation nor the moisture barrier is 
compromised by the hanger/pipe support or the 
effects of the hanger/pipe support. In all cases, 
hanger spacing shall be such that the circumferential 
joint may be made outside the hanger/pipe support. 
Install insulation subsequent to heat tracing. 
Metal jacket must be painted. The approved color will 
be determined by the County, City and/or the 
Company. 

iii. 

iv. 

v. 
vi. 

2. Building (Optional). 

a) The Removal Facility may be enclosed in a building as part 
of the freeze protection components. The Building structure must meet or exceed the 
following requirements: 

i. The interior temperature of the Metal structure shall 
be controlled with the use of insulation and heat 
lamps or forced air heaters. The design ambient 
temperature shall be I O "  Fahrenheit. 

ii. Building must have an engineered concrete floor. 
iii. Building must be permanently attached to an 

engineered concrete slab. 
iv. Building must meet all applicable building codes. 
v. Building shall be designed for a 20-year minimum life 

span. 
vi. Buildings exterior shall be painted. The approved 

color will be determined by the County, City and/or 
the Company. 

7. ELECTRICAL 

All electrical components shall comply with the Company's EI&C Design 
Guidelines Technical Specification, enclosed with this RFP. 
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Attachment "A" 

Approved Adsorptive Medias 

Media Requirements: 

Adsorptive media shall be discardabie as solid waste in a RCRA subtitle D (non- 

hazardous) landfill when saturated and pass all TCLP test. 

Adsorptive media shall be a durable, attrition resistant media suitable for 

backwashing and removal of arsenic. 

Approved Manufacturers: 

1. Severn Trent Bayoxide E-33 or E-33P Granular Ferric Oxide (GFO) adsorption 

media 

2. Siemens Granular Ferric Hydroxide (GFH) adsorption media 



Attachment "6" 

Hydraulic Design Criteria 

Broken Arrow Well # I  Q 

Design Capacity: 450gpm 

System Pressure, Static: 11 Opsi 

System Pressure, Well Running: 15Opsi 

Minimum Design Pressure: 20Opsi 

Sedona Golf Resort Well 

Design Capacity: 300gpm 

System Pressure, Static: 85psi 

System Pressure, Well Running: 1 1 Opsi 

Minimum Design Pressure: 15Opsi 

R m  
Design Capacity: 200gpm 

System Pressure, Static: 9Opsi 

System Pressure, Well Running: 105psi 

Minimum Design Pressure: 15Opsi 

Montezuma Haven Well 

Design Capacity: 375gpm 

System Pressure, Static: 85psi 



System Pressure, Well Running: 1 OOpsi 

Minimum Design Pressure: 15Opsi 

Montezuma Haven Well ##2 

Design Capacity: 50gpm 

System Pressure, Static: 85psi 

System Pressure, Well Running: 1 OOpsi 

Minimum Design Pressure: 15Opsi 



Attachment "C" 

Water Quality Data 

(data for each of the Wells is listed on the pages immediately follow this page) 



ARIZONA WATER COMPANY 
BROKEN ARROW WELL # I O  

SD BAlO Antimony 25-AUg-09 
.- SD BAlO Arsenh 0.0152 -._ OS-Jan-09 
SO BAlO G e n i c  0.0139 02-Feb-09 -- I_ - 
__ SD BA10 --- Arsenic 0.0132 - __ 06-Apr-09 
SD 3A10 Arsenic 0.0124 04-May-09 
SD 6AlO 
SD BAlO 
SD BAlO 
so BAlO 
so BAlO - 

SD BAlO 
SD BAlO 
SO BAlO 
SO BAlO 
SD BAlO 
SD _ -  - .  SA10 

BAlO so 
so BAlO 
SD BAlO 
SO BAlO 
SD BAlO 

BAlO SD 
SD I BAlO 
SD BAlO 
SO BAlO 
SO BAlO 
SD BAlO 
SO BAlO 
SO BAlO 

6AlO SD 
SD %A10 

BAlO SD 
SO BAlO 
SD BAlO 
SD BAlO 
SO BAlO 

BAlO SD 
- SD BAlO 
SD BAlO 

BAlO SD 
SD BAlO 
SD SA10 
SD BAlO 
SD * BAlO 

- 

. .- 

- 

- -  __.- 

.- I_ 

__ 

__- 

-- - 

~ 

~ --- 

--- _I 

- e -  

---__ Arsenic 0.0129 . 08-Junk 
Arsenic 0.0115 06-JubO9 
Arsenic 0.0121 03-Aug-09 
Arsenic 0.0123 08-Sep-09 -- _ _  -. 

Arsenic - - - os-Oct-09 
Arsenic 0.0128 02-Nov-09 
Arsenic 0.0092 OS-Apr-io- 
Arsenic 0.012 05-Apr-10 .. . - __ __ _ _  
Arsenic 0.014 05-Apr-10 
Arsenic 0.0129 03-May-10 
Arsenic 0.0142 -__ 2_4IMP_y_O 
Arsenic .. - 0.0132 OS-JUl-11 
-. Arsenic - 0.0134 --- 01- AUgz11 
Barium 25-AugY09 

< 25-Aug-09 
<0.0001 . 2 5 - A i G 9  

. calcium --- I 28 24-May-10 

Chloride e s.0 24-May-10 

Copper < 0.01 -. - 24-May-10 

. ___- 

Calcium _ _ -  Hardness 71 24-May110 

Chromium -_ c 0.005 25-AUg-09 

Cyanide, ._._ ___-- Total -_ ~- < 0.010 25-Aug-09 
Fluoride < 0.10 25-Aug-09 
Fluoride ._..b.<.-. +? _Lc 0.10 24-May-10 

Iron. < 0.05 24-May-10 
Magnesium .- - .-_ 14 24-Mqy-10 
Manganese -- <KO2 24-May-10 

Nickel r 0.02 .- -- 25-Aug-09 
Mercury c 0.0002 _ c  - - 25-Aug-09 

Nitrate + Nitrite < 0.20 25-Aug-09 
Nitrate + Nitrite -_ - < 0.20 23-A@-10 

Nitrate as N < __ d 3 0  - 25-Aq109 
Nitrate as N c -- 0.30 - 2 3 - A w l 0  
Nitrite as N c 0.10 25-Ae-09 
--___-i- Nitrite as N co.10 -~~ . 23-Aug;lO 

PH 8.1 -.. 24-M ay10 
Potassium 1 24-May-10 

- Selenium < 0.002 24-May-10 
Selenium < 0.0020 25-A~g109 



ARIZONA WATER COMPANY 
BROKEN ARROW WELL #10 

SD BAlO Silica 17.6 24-May-10 
SD BAlO - Silicon __ 8.2 - 24-Mayz10 
SD BAlO Sodium 6 25-A~g-09 

~ SD ~- 0AlO -__ Sodium 6 - 24-May-10 
SD BAlO Sulfate e 5.0 24- May- 10 

SD BAlO Total Alkalinity 134 24-May-10 
- SD BAlO Total Dissolved Solids 146 - 24-May-10 
SD BAlO Zinc 0.02 24-May-10 

- SD BAlO Thallium < 0.0005 - 25-Aug-09 



ARtZONA WATER COMPANY 
SEDONA GOLF RESORT 

.- 
. -  Arsenic _ _  0@74 O+M.yyO9 

w SG!. - Arsenic __I 0.0355 _I_- OS-Jun-09 
w SGA Arsenic 0.0352 06-JU 1-09 
w sc!! Arsenic 0.0336 --. 03-AU~~09 
w - -  SGR - -Arsenic O?O??? os-sep-os 
W SR Arsenic 0.0346 05-OCt-09 
W SCR Arsenic 0.651 02-NOV-09 
w SIS_R Arsenic 0.0339 - 07-Dec-OS 
W sc_!! Arsenic 0.0339 04-Jan-10 
W s_cR Arsen!? 0.0389 01-gb-10 
w _ _  SGR Arsenic 0:03?_0_ OkMar-10 
w SGR Arsenic 0.036 05-Apr-10 
w SGR Arsenic 0.0355 03-May-10 
w SGR Arsenic 0.0374 24-May-10 
w SG R Arsenic 0.0383 06-Ju n- 1 1 
w SCR Amnic 0.0362 05-JUl-11 
w SCR Arsenic 0.0367 01-AUg-11 
W SGR Barium <.4 23- Fe b-09 
W ZlCR Beryllium <.0008 2+FeF09 
w SGR Cadmium <0.01)1 23-Feb-09 
w SCR Calcium 30 24-May-10 
W SGR Calcium Hardness 76 24-May-10 
w SCR Chloride 10.1 24-May-10 

w SGR < 0.01 
w SCR Cyanide, Total <0.04 2 3-Feb-09 
w SCR Fluoride <.8 23-Feb-09 
w SCR Fluoride < 0.10 24-May-10 
w SCR Iron < 0.05 24-May-10 
w SCR Magnesium _ -  15 24-May-10 
W SCR Manganese O.PZ_ 24-May-10 
w SCR Mercury e0.0004 23-Feb109 

SCR Nickel <.OOt 23- Fe b-09 w 
vv SGR Nitrate as N .45 23keb-09 
w SG R PH 7.9 24-May- 10 
w SGR PH 8.11 25-Aug-11 - _I_ . 

w S R  <0.02 

. -  

W .- SG R - Po - t a u i  -- u m 1 -  
w SCR n iu-m <.Ol 



ARIZONA WATER COMPANY 
SEDONA GOLF RESORT 

w 
w 
w 
W 
w 
w 
W 
w 
w 
w 

SG R Selenium 
SG R Silica 
SGR Silicon 
SGR Sodium 
SGR Sodium 
SGR Sulfate 
SCR Thallium 
SGR Total Alkalinity 
SGR Total Dissolved Solids 
SGR Zinc 

c 0.002 
18.9 
8.8 
8.5 
11 
6.6 

~0.0004 
142 
187 

< 0.02 

24-May-10 
24-May-10 
24-May-10 
23-Feb-09 
24-May-10 
24-May-10 
23-Feb-09 
24-May- 10 
24-May-10 
24-May-10 



ARIZONA WATER COMPANY 
RIMROCK WELL #2 

RR 002 Anti - -  many 0.0005 "~ ~ 02-Jun-09 - 
RR 002 
RR 002 

RR 002 

Arsenic 
Arsenic 

RR 002 _ _  Arsenic 
RR 002 Arsenic 

Arsenic 
RR 002 
RR 002 
RR 002 

RR 002 
RR 002 

Arsenic 
Arsenic 
Arsenic 

RR 002 Arsenic 
RR 002 Arsenic 
RR 002 Arsenic 

Arsenic 
Arsenic 

0.0528 02-Feb-09 
0.0561 02-Marh 
0.0536 06-A pr-09 
010573 WMay-09 
0.0548 OS-Jun-09 - _  
0.0542 
0.0513 
0.0507 
0.0517 
0.0544 
0.0520 
0.0520 
0.064 

06-Jul-09 
03-Aug-09 - - - -  

05-&09 
02-N0v-09 
07-DeC-09 

OS-Sep-09 

WJan-10 
05-Apr-10 

RR 002 Arsenic 0.0534 03-May-10 
RR 002 Arsenic 0.0575 05-J u 1-1 1 
RR 002 
RR 002 
RR 002 
RR 002 
RR 002 
RR 
RR 
RR 

002 
002 
002 

RR 002 
RR 
RR 

RR 
RR 

RR 

002 
002 
002 
002 
002 

Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

0.0568 
6.29 

< 0.002 
< 0.oool 
< 0.00s 

Cyanide, Total 
Fluoride 
Mercury 
Nickel 

Nitrate as N 
PH 

Selenium 
Sodium 
Thallium 

< 0.010 
0.40 
0.0002 
< 0.02 
0.48 
7.5 

0.0020 
51 

0.0005 

01-Aug-11 
02-Junk9 
02-Jun-09 
02-Jun-09 
02-JUn-09 
02-1 un-09 
02-Jun-09 
02-Jun-09 
02-Jun-09 
23-Feb-09 
25-A@-1 1 
02-Jun-09 
02-Jun-09 
02-Jun-09 



ARIZONA WATER COMPANY 
MONTEZUMA HAVEN WELL AM 

- -  
RR MH2 Arsenic 0.0618 Ofj-JUl-09 

e.4 RR MH2 Barium 
RR MH2 Beryllium C.0008 

23-Feb-09 CO.001 RR MH2 Cadmium 
Rk MH2 Chromium <0.02 2 3-Fe b-09 
RR MH2 Cyanide, Total c0.04 23-Feb-09 
RR MH2 Fluoride <.a 23-Feb-09 
RR _. MH2 - Mercury _ _  <0.0004 __- 23-Feb-09 
RR MH2 Nickel 0.0048 23-Feb-09 
RR MH2 Selenium <.01 23-Feb-09 
RR MH2 Sodium 38 23-Few9 
RR MH2 Thallium <O.ooOS 2 3 - F e w  

- _-- 

-- -- 



ARIZONA WATER COMPANY 
MONTUUMA HAVEN WELL #3 

I 1-k ifiwion ] contamihint 1 simple dete I 
RR 005 Antimony o.oO05 02-Jun-09 
RR 
RR 
RR 
RR 

RR 

-_  

RR 
II 

-- 

Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 

0.0319 05-Jan-09 
0.033 .__.,.I 1 02-Few 
--_ 0.0343 . 02-Mar-09 
-_ 0.032 1 _. 06-Apr-09 - __ " - 
0.0325 04-May49 - _ -  
0.0339 11-May49 

RR 005 Arsenic 0.0323 08-Jun-09 

RR 005 Arsenic 0.0315 08-Sep-09 

- 
RR 005 _. Arsenic 0.0288 -I_LI 03-Aug-09 

~ RR -- ..-- 005 Arsenic 0.0345 . 01-F eb-10 
- -  RR 005 Arsenic 0.0326 01-Mar-10 _ _  

._ RR -_ 005 -- - Arsenic 0.038 . 05-Apr-10 __  
RR 005 . .  Arsenic 0.0372 OS-JUI-11 
RR 005 Arsenic -_ 0.0363 - 01-AUg-11 
RR 005 -- Barium 0.34 02-Jun-09 
RR -__  005 Beryllium c 0.002 02-Jun-09 
RR 005 .I I Cadmium < 0.oOol 02-Jun-09 
RR I- 005 Chromium 0.005 I 02-Jun-09 
RR 005 Cvanide, Total 0.010 02-Jun-09 
RR- - 
RR 
RR 
RR 
- RR 
RR 
RR 
RR 

__ 

--- 

Flurn.de 
Mercury 
Nickel 

Nitrate as N 
PH 

Selenium 
Sodium 
Thallium 

0.26 

0.02 
e 0.0002 

< 0 2  
7.44 

e 0.0020 
49 

< 0,0005 

02-Jun-09 
02-Jun-09 
02-Jun-09 
23-Feb-09 
25-Aug-11 
02-Jun-09 
02-Jun-09 
02-Jun-09 

http://Flurn.de


Attachment “D” 

Site Plans Without Leased Equipment 
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Attachment “E” 

Broken Arrow Well #I 0 Particle Size Distribution Analysis 
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Attachment “F” 

Arizona Water Company Tank Coating Specifications: 0- 12-2 



ARIZONA WATER COMPANY 

0-1 2-2 

WATER STORAGE TANK COATING SPECIFICATIONS 

DEFINITIONS 

A. 

B. 

C. 

D. 

E. 

F. 

Company - The words "Company" or "Arizona Water Company" mean Arizona Water 

Company and, where applicable, any division of Arizona Water Company, whose 

principal place of business is located at 3805 North Black Canyon Highway, Phoenix, 

Arizona 8501 5-5351 (Post Office Box 29006, Phoenix, Arizona 85038-9006). 

Company3 Authorized Representative -.-. The words "Company's Authorized 

Representative" mean any officer of the Company, any Division Manager andlor such 

other person(s) designated in writing as the "Company's Authorized Representative" by 

the President or any Vice President of the Company. 

Contmctor - The word "Contractor" means either an individual or other entity 

contracted with to provide the services detailed in the Contract and as specified herein. 

Contract - The word "Contract" means the written document tiled "Contract" when 

such document has been signed by an officer or other authorized representative of both 

the Contractor and the Company. 

General Conditions of Contract - The words "General Conditions of Contract" refer to 

the Companfs Operating Order 0-12-3 in the Company's Operating Memorandums. 

lndependenf Coating Inspector - The words "Independent Coating Inspector" mean any 

Certified NACE 111 inspector hired by the Company to inspect coatings on water storage 

tanks. 



These specifications identify the material and workmanship necessary to produce 

a quality coating system. All work shall be completed in a safe, workmanlike manner in 
strict accordance with 

Product manufacturer's instructions 

General Conditions of Contract for Tank Coating (0-1 2-3) 
American Water Works Association Standard A W A  C652 

Applicable sections of ANSVAWA D102-97, "Standard for Coating Steel 

Water Storage Tanks" 

ANSI/AWA Dl Ol-53 (RS), "Standard for inspecting and Repairing Steel 
Water Tanks, Standpipes, Reservoirs, and Elevated Tanks, for Water 

Storage" 
ANSI/NSF Std. 61 , Section 5, "Protective (Barrier) Materials" 

SSPC-SPI - Solvent Cleaning 
SSPGSP2 - Hand Tool Cleaning 

SSPC-SP3 - Power Tool Cleaning 
SSPC-SPS - White Metal Blast Cleaning 

SSPC-SPG - Commercial Blast Cleaning 

SSPC-SP7 - Brush-off Blast Cleaning 

SSPC-SPlO - Near White Metal Blast Cleaning 

SSPC-SPl 1 - Power Tool Cleaning to Bare Metal 

SSPC-SP12 - Hydroblasting 

SSPC PA2 - Dry Paint Thickness with Magnetic Gauges 

SSPC-Guide 7 - Guide for the Disposal of Lead-Contaminated Surface 

Debris 



2. QUALITY OF PAINT 

The protective coatings identified in these specifications are set up as standards 

of quality. The standard "or equal" clause shall apply. 

No substitution shall be considered unless the Company's Authorized 

Representative has received a written request for approval at least ten (10) days prior to 

the date for receipt of bids. Each such request must include: (a) the name of the 

specified material for which a substitution is being requested; (b) the name and number 

of the proposed substitution material; (c) a complete description of the proposed 

substiiute, including performance and test data; and (d) any other information necessary 

for an evaluation. The burden of proof of the merit of the proposed substitute is upon the 

Contractor. Approval or disapproval of the proposed substiMion rests solely with the 

Company's authorized representative and his decision shall be final. 

Protective coatings for interior wet applications must be listed by NSF 

International as approved for potable water contact according to ANSVNSF Std. 61, 

Section 5, "Protective (Barrier) Materials." 

The Contractor shall be responsible for assuring that all materials are delivered 

to the job site in the original sealed and labeled containers of the protective coating 

manufacturer. All material on the job shall be subject to inspection by the Company's 

Authorized Representative . 

The Company's Authorized Representative shall select colors not previously 

specified. 

3. SPECIAL PROVISIONS 

The Contractor shall be responsible for completing the removal of all remaining 

water, sediment, rust, etc. that is required prior to surface preparation. All preliminary 

preparation work will be at the Contractor's expense. 



The Contractor shall: 

(a) Protect aluminum gauge boards and namefags during 

sandblasting and painting procedures. 

(b) Protect copper lines, light fixtures, valve threads, and electrical 
boxes. 

(c) Replace all manhole bolts with cadmium-plated bolts if the 

Contractor opens a manhole. 

(d) Replace all gaskets. 

The Contractor shall NOT: 

(a) Paint concrete unless othewise specified. 

(b) Allow the use of silica sand for surface preparation. 

The Contractor shall only mix FULL kits of approved coating. No partial kits will 
be saved or mixed at a later time. 

4. MATERIALS TO BE PROVIDED AND PROCEDURES TO BE FOLLOWED BY THE 
CONTRACTOR 

Unless otherwise specified in the contract, the Contractor shall supply all of the 

necessary materials to complete the work. The Contractor shall provide the following 

materials and services: 

a. TANKS WITH EXISTING COATING SYSTFM : Interior Steel - 
Conventional Coating System; Surface Preparation: SSPC-SP 10 Near 

White Metal Blast Cleaning. 



All abrashe materials shall &e thoroughly removed from the surface of the tank in 
accordance with SSPC-SP I O  standards prior to coating. 

(1) Prime Coat*: Tnemec Series N140-1255 (Beige) Pota Pox Plus**, 

one (1) coat; spray applied; 5 to 7 mils dry fllm thickness ("DfT). 

(2) Finish Coat: Tnemec Series N140-15BL (Tank White) Pota Pox 

Plus; one (1) coat; spray applied; 5 to 7 mils DFT. 

TOTAL DFT: 10-14 mils DFT. 

' Weld Seams: All plate weld seams shall recelve an additional brushed 

coat of Series N140 Pota Pox Plus in color 15BL (Tank White). This 
application will be made after the full prime coat. Additionally, brush 
coating shall be applied on all welds, comers, nuts, bolts, edges, or other 
irregular surfaces. 

** Tnemec Series N140 Pota Pox Plus FC (fast cure) may be substituted 

for Series N140 Pota Pox Plus when conditions warrant. It may be 

beneficial when curing between 35" F and 56" F is required. 

(I) Prime Coat': Devoe Bar-Rust 233H1642 (Buff)", one (1) coat; 

spray applied; 5 to 7 mils DFT. 

(2) Finish Coat: Devoe Bar-Rust 233 H3501 (White), one (1) coat: 

spray applied; 5 to 7 mils DFT. 

TOTAL DFT: 10 to 14 mils DFT. 



* Weld Seam: All plate weld seams shall receive an additional brushed 

coat of Devoe's Bar-Rust 233H in or 3501 (White) after the full prime coat. 
Additionally, brush coating shall be applied on all comers, welds, nuts, 

bolts, edges, or other irregular surfaces. 

** Devoe Bar-Rust 233H is a high solids (80%) advanced technology NSF 

International (National Sanitation Foundation) approved epoxy, which can 

be applied at steel temperatures down to 0" F (-1W C). 

b. TANKS WITH EXISTING C OATING SYSTEM: Interior Steel - Alternative Floor 

Coating System for Badly Pitted Tank Floors. For floors in existing tanks that are 

highly corroded with severe pitting, the following floor system may be applied 

after completion of the Series N140 system to the roof and shell, subject to prior 

approval by the Company's Authorized Representative. 

Floor Surface Preparation: SSPC-SPIO Near White Metal Blast Cleaning. 

All abrasive materjals shall be thoroughly removed from the surface of the tank in 
accordance with SSPC-SPlO standards prior to coating. 

(1) Steel Conditioners: Wet the floor surface and up the wall a few 

inches with a fine mist of Tnemec Series 260 TnemeoBond. Allow 

to evaporate and apply the topcoat within four (4) hours. 

(2) Elastomeric Urethane: After mixing according to the manufacturer's 

recommendations, pour out and level with trowels or notched 

squeegees, Tnemec Series 264 Elasto-Shield over the entire floor to 

OFT of 80 to 100 mils and bring up the wall to where there is a two- to 

three-inch (2' to 3") overlap on the newly applied epoxy coating 

system. 

TOTAL DFT: 80 to 100 mils OFT. 



(1) 100% Solids Epoxy Finish Coat: Apply Dew's Devron 133 100% 

Solids Epoxy Tank Coating at 80 to 100 mils DFT. 

TOTAL DFT: 80 mils minimum DFT. 

All welds, corners, nuts, bolts, edges, or other irregular surfaces shall be 
hand brushed to assure proper coverage. 

C. TANKS WITH EXISTING COAnNG SYSTEM: Exterior Steel; Level 1 Re-coat: 

For aged epoxyhethane systems that are in sound shape and where re-coat 

adhesion is assured, the following overcoat system applies: 

Tnemec Coating 

(1) Surface preparation: Remove all dust, dirt, grime, and chalk by 
power washing with a trisodium phosphatelwater solution (0.25 Ibs. 

of trisodium phosphate r'TSP7 per gallon of water) with 3,500 PSI 

pressure at the nozzle. Power rinse with clean water immediately 

after TSP wash-down to avoid drying of the TSP on the surface. 

All rusted, abraded, and exposed steel shall be power tool cleaned 
to bare metal according to SSPC-SP 11. All loose paint shall be 
removed with the same power tools. Feather all edges. Existing 

runs and chips shall be sanded out. 

(2) Spot Prime (exposed metal): Tnemec Series 135 Chembuild or 
Series N140 Pota Pox Plus; one (1) coat; roller, brush, or spray 

applied, overlapping to the feathered areas; 3 to 5 mils DFT. 



(3) Finish Coat: Tnemec Series 73 {spec color) Endura-Shield; one (1) 
coat; sprayapplied; 3 to 5 mils OFT. 

TOTAL ADDITIONAL OFT: 3 to 5 mils OFT (on top of existing 

system). 

Devoe Coating 

(1) Surface preparation: Remove all dust, dirt, grime, and chalk by 
power washing with Devoe's Devprep 88 with 3500 PSI pressure at 

the nozzle. Power rinse with clean water immediately after washing 

to avoid drying of the Devprep 88 on the surface. 

All rusted, abraded, and exposed steel shall be power tool cleaned 

to bare metal according to SSPC-SP 11. All loose paint shall be 

removed with the same power tools. Feather all edges. Existing 

runs and chips shall be sanded out. 

(2) Spot Prime (exposed metal): Oevoe's 233H Bar-Rust one (1) coat; 

roller, brush, or spray applied, overlapping to the feathered areas; at 

3 to 5 mil DFT. 

(3) Finish Coat: Devoe's Oevthane 378 aliphatic Acrylic Urethane (spec 
color), one {I) coat; spray applied; 3 to 4 mils DFT. 

TOTAL ADDITIONAL OFT: 3 to 5 mils DFT (on top of existing 

system). 



d. c: Exterior Steel; Level 2 Re-coat. 
If complete removal of the existing system is required, the following overcoat 

system applies: 

Surface preparation: SSPCSP 6 Commercial Abrasive Blast Cleaning, 

All abrasive materials shell be thoroughly removed from the surface of the tank in 

accordance with SSPC-SP f0 standards prior to coating. 

Tnemec Coat inq 

(1) Prime Coat: Tnemec Series N140-1255 (Beige) Pota Pox Plus; one 
(1) coat; spray applied: 4 to 6 mils OFT. 

(2) Finish Coat: Tnemec Series 73 (spec color) Endura-Shield 111; one 
(1) mat; spray applied; 3 to 5 mils OFT. 

TOTAL DFT: 7 to 11 mils. 

(1) Prime Coat: Devoe's Bar-Rust 235 Epoxy; one (1) coat; spray 

applied; 4 to 6 mils OFT. 

(2) Finish Coat Devoe's Devthane 378 aliphatic Acrylic Urethane (spec 
color); one (1) coat; spray applied; 3 to 5 mils DfT. 

TOTAL OFT: 7 to 11 mils DFT. 

e. TANKS WITH NEW STEEL: Exterior steel - Surface preljaration: SSPC-SP 6 
Commercial Abrasive Blast Cleaning. 



All abrasive materials shall be thoroughly removed from the surface of the tank in 

accordance with SSPC-SP 70 standards prior to coating. 

Tnemec Coating 

(1) Prime Coat: Tnemec Series N140-1255 (Beige) Pota Pox Plus; one 
(1) coat; spray applied; 4 to 6 mils DFT. 

(2) Finish Coat: Tnemec Series 73 (spec color) Endura-Shield 111; one 
(1 ) coat; spray applied; 3 to 5 mils DFT. 

TOTAL DFT: 7 to 11 mils. 

Devoe Coating 

(1) Prime Coat: Devoe's E3ar-Rust 235 Epoxy; one (1) coat; spray 
applied; 4 to 6 mils DFT. 

(2) Finish Coat: Devoe's Devthane 378 aliphatic Acrylic Urethane (spec 
color); one (1) coat; spray applied; 3 to 5 mils DFT. 

TOTAL DFT: 7 to 11 mils DFT. 

f. TANKS WITH NEW STEEL: Interior Steel - Conventional Coating System; 
Surface Preparation: SSPC-SP 10 Near White Metal Blast Cleaning. 

All abrasive materials shall be fhmughiy removed from the SurfBce of the 

t0nk in accordance with SSPC-SP 10 standards prior to coating. 



Tnemec Coating 

(1) Prime Coat*: Tnemec Series N140-1255 (Beige) Pota Pox Plus*", 

one (1) coat; spray applied; 5 to 7 mils DFT. 

(2) Finish Coat: Tnemec Series 20-WHO2 (Tank White) Pota Pox; one 

(1) coat; spray applied; 5 to 7 mils DFT. 

TOTAL DFT: 10 to 14 mils DFT. 

Weld Seams: All plate weld seams shall receive an additional brushed 
coat of Series N140 Pota Pox Plus in either the color 1255 (Beige) or 

WHO2 (Tank White). This application will be made after the full prime coat. 

Additionally, brush coating shall be applied on all welds, corners, nuts, 

bolts, edges, or other irregular surfaces. 

** Tnemec series N140 Pota Pox Plus FC (fast cure) may be substituted 

for Series N140 Pota Pox Plus when conditions warrant. It may be 
beneficial when curing between 35" F and 56' F is required. 

Devoe Coatinp 

(1) Prime Coat*: Devoe Bar-Rust 233H1642 (Buff)*, one (1) wat; 
spray applied; 5 to 7 mils DIT. 

(2) Finish Coat: Devoe Bar-Rust 233 H3501 (White), one (1) coat: 
spray applied; 5 to 7 mils DFT. 

TOTAL DFT: 10 to 14 mils DFT. 



Weld Seam: All plate weld seams shall receive an additional brushed 

coat of Devoe's Bar-Rust 233H in 3501 (White). The application of the 

stripe coat will be made after the application of the full prime coat. 

Additionally, brush coating shall be applied on all corners, welds, nuts, 

bolts, edges, or other irregular surfaces. 

* Devoe Bar-Rust 233H is a high solids (80%) advanced technology NSF 
International (National Sanitation Foundation) approved epoxy, which can 

be applied at steel temperatures down to 0' F (-18' C). 

5. TANK REPAIRS PRIOR TO TANK COATING/PAINTING 

The Contractor is required to no t i i  the Company's Authorized Representative on 

a timely basis when tank repairs are necessary, and to identify the nature and extent of 

repairs that are required. 

If repairs to the tank are necessary, the Contractor shall be responsible for 

coordinating all such repairs, and shall request a change order from the Company's 

Authorized Representative before initiating such repairs as required in the General 

Conditions of Contract. 

All repairs are to be made according to ANSVAWA D101-53 (R86), "Standard 

for Inspection and Repairing Steel Water Tanks, Standpipes, Reservoirs, and Elevated 

Tanks, for Water Storage." 

The Company will not allow the Contractor to alter the structure of the tank. 

6. SURFAC E PREPARATION - DERRIS CONTAINMENT AND DISPOSAL 

When required by Federal, State, or local regulation, the Contractor shall enclose 

the entire tank and structure and contain surface preparation debris. Refer to SSPC- 

Guide 6, "Guide for Containing Debris Generated During Paint Removal Operations." 



The Contractor shall dispose of all surFace preparation debris according to 
applicable Federal, State, and local regulations. Refer to SSPC-Guide 7, "Guide for the 

Disposal of Lead-Contaminated Surface Debris." 

Worker protection and environmental protection shall be followed in accordance 

with the following Federal Regulatory Standards and other applicable Federal, State, or 
local regulations: 

1. 

2. 

3. 
4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

29 CFR 1910- OSHA General Industry Standards 

29 CFR 1910.1 34 - Respiratory Protection 

29 CFR 1910.1000 - Air Contaminants - Permissible Exposure Limits 

29 CFR 1910.1020 - Employee Access to Exposure and Medical 

29 CFR 1926 - 
29 CFR 1926.59 - 
29 CFR 1926.62 - 
40 CFR 261 - 
40 CFR 262 - 

40 CFR263 - 

40 CFR 264 - 

Records 

OSHA Construction Industry Standards 

Hazard Communications 

Lead Exposure in Construction; Interim Final Rule 

Identification and Listing of Hazardous Waste 

Standards Applicable to Generators of Hazardous 

Waste 
Standards Applicable to Transporters of Hazardous 

Waste 

Standards for Owners and Operators of Hazardous 

Waste Treatment, Storage, and Disposal Facilities 

Cleaninq: 

Surfaces that have been in contact with chemicals can be assumed to be 
contaminated. Depending on the type of chemical, it may be necessary to clean the 

surface before dry blasting and again after blasting in order to remove contaminants that 

can otherwise cause blistering of the coating system. 



Most common methods are: 

- Steam Cleaning 

- Hot Water/Detergent Washing (Pressure) 

- Solvent Washing 

- Hydroblasting or Wet Sandblasting 

- Prebaking at Very High Temperatures 

The first two methods can efficiently remove most soluble and emulsified 

contaminants. Solvent cleaning is only feasible for small tanks or small areas. Solvent 

cleaning will not remove water-soluble materials. When detergents are used, a fresh 

water rinse is necessary to remove traces of the detergent left on the surface. 

Hydroblasting will seldom be used for the cleaning of tanks due to the very high 

pressure involved. Wet sandblasting is possible. It can remove old coatings, water 

soluble contaminants, and corrosion products simultaneously. It cannot remove oil or 

grease products. 

Before cleaning takes place, the surface must be free from oil, grease, sat 

deposits, and other foreign material that cannot be removed by abrasive blasting. These 

contaminants, which differ from mill scale and rust, would otherwise be forced into the 

profile and interfere with the adhesion and the chemical resistance. 

Steel surfaces must be blasted to white metal (SSPGSPS/SA3) or as near as 

possible to white metal, but never less than nearwhite-metal (SSPC-SPlWSA2 %). 

Mill scale, when present on a ferrous surface, is cathodic to the surface, meaning 

the steel will sacrifice itself to save the mil scale. All mill scale MUST be removed prior 

to coating application. Although the surface may in fact already have a coating visible, 

the CONTRACTOR SHALL NOT assume that the previous contractor has removed the 

mill scale prior to applying the existing coating. All bids will be submitted with the 

understanding that mill scale MAY be present beneath the existing coating, and that an 



SP-10 (near-white) blast will be required prior to any new coating application. NO 

additional costs, above the bid price, will be submitted to Arizona Water Company for 

removal of any mill scale that is found on the surface. Arizona Water Company requires 

that ALL bids reflect this understanding by the CONTRACTOR. 

The blast anchor profile must average 2 to 3 mils, but preferably 2.5 mils. 

Abrasives: 
The abrasive media shall be garnet and shall be of sufficient grit size to attain a 

specified blast anchor profile between 2 to 3 mils DFT. 

pre-Prmar ation an d Onerational Testina of Abraves for Soluble Salts 

ntaminatioq 

Test abrasive media for chloride contamination using test kit as described 
below, entitled 'Test Kit for Measuring Chlorides in Abrasives.* The maximum 

allowable chloride concentration is 7 PPM. Test media immediately prior to use, 

and in no case more than 24 hours prior to use. 

Pre-Preoaration Testina of Abrasive Med ja ShiDPed in Bulk Containers 

For bulk containers 1350kg 3000 pounds or less, test one composite 

sample from each container. Reject entire container for non-conforming test. 

For bulk containers over 1350kg 3000 pounds, test one composite sample for 

each 1350kg 3000 pounds, one sample from each compartment, as appropriate. 

Reject entire container or compartment for non-conforming test. 



Pre-Preoaration Testina of Abrasive Media Shimed in Baas IN ormal 50-110 Ib. 

Maintain palletired grouping as provided from supplier. Test composite 

sample from one bag of each pallet, but no less than one sample for each 

135Okg 3000 pounds of abrasive. Reject entire pallet for nonconforming test. If 

palletized grouping is not maintained, sample and test one bag for every 450kg 

1000 pounds of abrasive. Reject each 450kg 1000 pounds represented by a 

non-conforming test. If bags are stamped with lot number, test composite 

samples from each of two bags per lot. Reject entire lot for non-conforming test. 

PW-ADD lication Testina for Soluble Salts Contaminatipn 

Test blasted surfaces for chloride contamination using the Test Kit 

described below, entitled "Test Kit for Measuring Chlorides on Steel Surfaces." 

Test all surfaces at the rate of three tests for the first 1000 square feet plus one 

test for each additional 3000 square feet or part thereof. Concentrate testing of 
bare steel at areas of coating failure to bare steel and areas of corrosion pitting. 

Perform 30% of tests on bare metal at welds, divided equally between horizontal 

and vertical welds. One or more readings greater than 5 micrograms per square 

centimeter of chlorides shall be cause for rejection of surface. Wash all surfaces 

with Chlor'Rid according to the manufacturer's recommendations, allow to dry 

and retest until all required test show allowable results. Re-blast tested and 

cleaned areas to required specifications. Label all test tubes and retain for test 

verification. 

ALLOWABLE SOLUBLE SALTS TEST KITS 

Test kit for measuring Chlorides on Steel Surfaces 

(Test Kits called Chlor'Test, as manufactured by CHLOR'RID 

International. Inc. of Chandler, Arizona (www.chlor-rid.com)). 



Test kit for measuring Chlorides in Abrasives 
(Test Kits called ChlorTest "A", as manufactured by CHLOR*RID 

International, Inc. of Chandler, Arizona (www.chlor-rid.coxq)). 

These areas need special attention because they are often the first place where 

corrosion starts. Weld splatters must be removed by power tool grinding. Welds must 
be ground to a smooth radius and sharp edges must be rounded to prevent the coating 

from pulling away. 

Dehumidification: 

Depending on the ambient conditions, it may be necessary to use dehumidifiers 

to prevent rustblooming of the blasted steel surface. In all instances the dewpoint must 

remain at least 5°F or 3°C below the steel temperature. 

Although not very often the case with new steel, black spotrusting may occur 

shortly after blasting. This is a sign that the steel has been infected with sulfates or 
chlorides, etc., which cannot completely be removed by dry abrasive blasting. In such a 

case, refer to section 6, Old Corroded and/or Previously Coated Steel Surfaces. 

Dust Removal: 

After the blasted steel surface is approved, abrasive dust must be removed with 

a vacuum cleaner. The broom is insufficient. Most effective is the combination of 
blowing and vacuum cleaning in that order. Dust particles left on the surface will 
interfere with coating adhesion. 

7. PREPARATION OF COATING MATERIAL 

Storage: 

an area where the temperature is kept between W F  and 86'F (10% - 30%). 
At least 24 hours before coating material will be used, the pail mus be placer n 



Premixinq: 

The coating system is a two-component thermosetting material that requires 

thorough mechanical mixing. 

After opening the can of base component, it is necessary to premix the base until 

no sediment is left on the bottom of the can. A squirrel-cage-type mixer such as the Jiffy 
mixer is efficient. Care must be taken not to introduce air (foam). After sufficient 

premixing, the hardener component may be added to the base and mixed immediately. 

Mixina Ratio: 

Unless othewise indicated, base and hardener are supplied in the correct ratio: 

one can of hardener to one can of base. The use of the exact ratio is of prime 

importance for the chemical resistance of the cured coating film. Therefore, the 
hardener container must be emptied completely into the base. A very small amount of 

thinner may be used for cleaning the hardener can. The amount used must be deducted 

from the overall amount of thinner used for correction of spray viscosity. 

S~rav EauiDment: 

Conventional air spray or airless spray may be used to apply coatings. Because 

airless spray is almost exclusively used, the following information will deal only with this 

method. 

The airless pump must have a pressure ratio of at least 30 to I, but preferably 45 
to I. A tip size between 0.018" and 0.021" is strongly recommended. A reversible tip is 

recommended. 

All equipment and lines must be absolutely clean to prevent blocking of the tip 

and to prevent coating contamination. 



8. APPLl CATlO N OF PROTECTIVE COATINGS 

The Contractor shall apply each coating according to the specifications and the 

protective coating manufacturer's recommendations. 

The Contractor shall apply the coating at the specified thickness. If the specified 

thickness is not obtained, the Contractor shall apply an additional coating. 

The Contractor shall apply all protective coatings in strict accordance with the 

applicable manufacturets current printed product data sheet and container label. The 

Contractor shall not apply protective coatings above or below the minimumhnaximum 

surface temperatures as stated on the product data sheet. The Contractor shall not 

apply protective coatings to wet or damp surfaces and shall not apply protective coatings 

in rain, snow, fog, or mist. Surface temperatures must be at least 5" F above the dew 

point and the Contractor shall delay painting until such condition exists. The Contractor 
shall complete the painting well in advance of the probable time of day when 

condensation may occur and/or the surface temperature may be expected to drop below 

the minimum listed on the applicable product data sheet. 

The Contractor shall measure DFT according to current SSPC PA2, "Dry Paint 

Thickness with Magnetic Gauges." 

It is essential that the first coat wet the steel surface perfectly. An addition of up 

to 10% thinner may be made, but care must be taken to avoid runs or sags. When wet 

film thickness gauges are used, it must be kept in mind that the steel profile will have an 

effect on the readings. Thinner ratios can vary from project to pmject due to application 

equipment, weather conditions, substrate conditions, etc. 

Before starting the actual spray application, it is a good practice to observe the 

spray pattern on a separate piece of steel or cardboard. Good atomization without 

fingering, heavy spots, or insufficient flow, etc. must be obtained. If imperfections occur, 
corrections must be made quidcly. Use a somewhat higher pressure or use the next 

size smaller tip. If this does not correct the problem, add a small amount of thinner. 



Dry spray or coarse paint globules at extremes of the spay pattern are 

unacceptable. 

Dry spray or overspray is often caused by spraying at improper angles to the 

surface. Move the gun parallel with the surface, releasing the trigger of the gun before 

reversing direction for the next stroke. 

Measure the wet film thickness regularly. 

The second coat is applied in the same way, and using the same thinning ratio, 

after sufficient drying time of the previous coat. 

Strim Coating: 

As an extra measure for corrosion protection, it is standard practice to 
apply a stripe coat of the primer with a brush in the welds, edges, and areas that 

are hard to reach with the spray gun. For that purpose, enough of the mixed 

primer must be thinned with approximately 25% thinner. The lower viscosity of 
this mixture will help to penetrate crevices and will prevent an undesirable film 

build-up. This stripe coating can best be done with a short round-tip bristle 

brush. Another stripe coat may be applied when the full primer coat has dried 

sufficiently. 

potlife and Thinninq: 

No mixed material may be used beyond the potlife. No thinner may be 

used to increase the potlife. Methyl Ethyl Ketone shall not be used for thinning 

purposes. Thinners must be that as manufactured by the coating supplier utilized 

for each specific project. 



Drvina/Curina Inten@ 

The ideal temperature of air and steel for the application and drying between 

coats is between 68°F and 77°F (20°C and 25°C). 

Best results are obtained by dryh-rg for 16 to 24 hours at 68°F (20°C) between 

coats. Lower temperatures require longer drying intervals. When hot air blowers are 
used to bring the steel temperatures higher than 68°F (20"C), it is strongly 

recommended to let the coating dry for one (1) hour at ambient temperature with 

sufficient fresh air ventilation before application of heat. It is further recommended that 

only indirect fire heaters be used for forced air curing in order to prevent intercoat 

contamination. 

Total Dnr Film Thickness: 

The ideal total DFT is 10 to 12 mils DFT. It is strongly recommended to keep the 

total milage below 16 mils. Small areas of somewhat higher milage do not haw to be a 

reason for rejection, but must be the exception. 

Final Curing: 

At 68°F (20°C) the tank lining will cure enough for most services in 7 days 

minimum. Ventilation is required for the first 24 hours. When not enough time is 
available to cure at 68°F (20"C), hot air blowers should be used to continuously circulate 

heated fresh air to maintain a surface temperature of 140°F (60°C). 

9. INSPECTION 

The inspection during and after the tank lining job can be divided into two 
different functions: 

A. 

B. 

Inspection on a pasdfail basis. 

The above-mentioned function together with preventive actions during the 

application. 



The followlng list gives the essential checkpoints for an inspection: 

TEST INSTRUMENTS 

Blast Profile 
Temperatures Surface Thermometer 

HumiditylDew Point 
Thickness of Each Coat 

Pinhole/Sags/Runs/Dryspray/Flow 
Cure MEK Rubs (50 rubs) 

Replica Tape of Comparator 

Sling Psychrometer or Digital 

Magnetic Film Thickness Gauge 

Holiday Detector and Magnifying Glass 

Inspection service can be very helpful when attention is paid to all parts of the 

operation. Although not claimed to be complete, the following list may contribute: 

- Type of abrasive and cleanliness of the abrasive 

- Cleaning method used before blasting 

- Check for salt contamination on the steel surface after blasting 

- Dehumidification 

- Mixing procedure 

- Paint storage and consumption 

- Spray pattern 

-Wet film thickness 

- Ventilation 

- Pinhole and holiday detection 

- Dryingkuring procedures 

- Safety procedures 

Drv Film Thickness: 

One of the most controversial subjects of application and inspection is the 

measurement and judgment of DFT. 



Highly skilled application techniques are required to keep the DFT within 

specified limits. It must be understood that most tank linings are exposed to severe 

conditions. In such a case, the idea "the thicker the better" is definitely false. 

The coating should be applied in total DFT of 10 to 14 mils in 2 coats of 
approximately equal thickness. 

Five spot measurements must be taken over an area of 100 square feet. Each 

spot measurement consists of three gauge readings next to one another. The average 

of three readings is used to calculate the average of the spot readings. 

The average of the spot readings has to be in the specified mil thickness range. 

According to SSPC-PA2, no spot reading lower than 80% of the specified milage is 

acceptable. Therefore, no spot reading may be lower than 8.0 mils. 

In addition, the maximum film thickness also is limited. No spot reading (average 

of a cluster of three gauge readings) higher than 120% of the specified film thickness is 

acceptable. 16.8 mils is therefore the maximum allowable film thickness. 

Between the three cluster readings which form one spot reading, a higher 

reading than 16.8 mils is still acceptable as long as this, together with the other two 

readings, does not average higher than 120% (16.8 mils) of the maximum specified (14) 

mils. 

Where the film thickness is too low, an extra coat must be applied In accordance 

with procedures established in this guide. 

In case of high film thickness, the thick area must be sanded (after sufficient 

curing) and a very light extra finish coat applied to "renew" the film. 

The magnetic film thickness gauges must be calibrated frequently enough to 
ensure correct readings. The original calibration must take place with shims placed on 
the blasted surface as described in SSPC-PA2 This method prevents higher thickness 

readings found than are actually applied, especially with deeper profiles. 



10. LITERATURE 

Additional literature to be used in conjunction with these guidelines: 

A. Steel Structures Painting Manual, Volume 1 

In particular, chapters: 
2.0 Surface Preparation 
2.2 Metallic Abrasives 
2.4 Abrasive Air Blast Cleaning 
2.6 Hand and Power Tool Cleaning 
2.9 Chemical Cleaning 

a. Solvent Wipe 
b. Steam Cleaning 

c. 

5.3 Safety in Paint Application 

6.0 fnspection 
14.2 The Lining of Tanks 

High Pressure - Hot Detergent 

B. Steel Structures Painting Manual, Volume 2 

Surface Preparation Standards 
Chapter 5, Paint Application Specifications SSPC-PA2 

A Guide to Safety in Paint Application SSPC-PA Guide 31 1 

11. CURING. VENTILATION. AND DISINFECTION 

The Contractor shall provide adequate ventilation to effectively remove solvent 

vapors for proper drying of paint on interior surfaces. The Contractor shall be required, 
upon request from the Company’s Authorized Representative or the Independent 
Coating Inspector, during the pre-construction meeting to provide specific details on its 

plan to provide adequate curing and ventilation. 



12. 

A combination of forced and natural ventilation shall be continued after coating 

application is completed to ensure complete curing and solvent removal. Coating life 
may be shortened if there is inadequate ventilation during the curing period and residual 

coat i i  solvent may contribute to taste and odor problems in stored water. Lower 

temperatures or higher humidity may extend the time that ventilation is necessary. The 

Contractor shall use forced air ventilation with heating units when applying coatings at 

low temperatures and higher humidities. The ventilation must be designed in such a 
way that no solvent vapors remain in corners, etc. The air used must be clean and dry 

enough to prevent any condensation of moisture on the coated surface. Good 
ventilation will prevent solvent entrapment in the film. 

Following final coat application and final inspection, the Contractor shall not 

disinfect the tank until the coating system is fully cured and approved by the 

Independent Coating Inspector. Refer to the applicable product data sheet for dry 

time/temperature requirements. The Contractor shall disinfect the tank according to the 

current American Water Works Association Standard A W A  C652, or as instructed by 
the Company's Authorized Representative. The Contractor, at its expense, shall be 

responsible for disinfecting the tank immediately before placing the tank in service. 

All cathodic protection systems shall be disabled and locked out before initiating 

tank draining and shall remain disabled until completion of the interior warranty 

inspection. Once the tank is placed back into service, the lock shall be removed and the 

cathodic protection system energized. 

CLEAN UP 

The Contractor shall remove from the Company's property and from all public 

and private property, at its own expense, all temporary structures, rubbish, and waste 

materials from its operations. In the event the Contractor fails to do so, the Company 

may remove same at the expense of the Contractor. 



13. CONTAINMENTlDlSPOSA L COSTS 

The Contractor shall be responsible for all costs associated with containment and 

waste disposal, and for all waste removal as specified in the General Conditions of 
Contract. 

14. GUARANTEEANSPECTION 

The Contractor shall guarantee all labor, workmanship, and materials it applies 

for the minimum guarantee period, as specified in the General Conditions of Contract. 

Approximately eleven (1 1) months after the Contractor's completion of the work 

and the Compan)rs acceptance of the completed work, the Company's Authorized 
Representative shall schedule with an Independent Coating Inspector a date for an 

inspection for all interior coating work completed, and shall notify the Contractor of such 

date at least thirty (30) days in advance. 

If repairs are necessary, the Contractor shall be responsible for properly 

disinfecting the water storage tank prior to it being placed bad< into service. All such 
repair work will be subject to the conditions of the original Contract. 
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I J BOX OR I 

f 

PULL BOX ++ 

ARIZONA WATER COMPANY 1 1 

MOTOR CONTROL CENTER - A 

PANEL PCP-A 

PROCESS 
CONTROL 

--- 

PROCESS CONTROL PANEL - A 

STANDARD DRTAILS 
iFYlR T f f .  ZN$TAUATlON OF 



LUMINARE NUMBER AND 
TYPE AS INDICATED 

POLE TOP BRACKET AND 
TENON AS SPECIFIED 

ARIZONA WATER COMPANY 

I 

I 



MCCA-1 C3 

PURGE PANEL 

I U  

STANDARD DETAILS 

POWERANO CONTROL PLAN 
FOR THE IN5’TALLATIoN OP ARIZONA WATER COMPANY . 

J PIC& PRESENTAXON 
1- I Te 12-23-08 ORlumsV: m? 



ONE HOLE CONDUIT 
STRAP WITH CLAMP 
BACK (TYPICAL) 

CONDUIT(S) AS 

AS SPECIFIED SPACE 
114" FROM WALL - NAMEPLATE 

CONTROL STATION: 
SPACE 114" FROM WALL 

CONDUIT BODY (TYPICAL 

LIQUID TIGHT FLEXIBLE 
METAL CONDUIT. ALLOW 
ADJUSTMENT OF MOTOR 

CONDUIT CURB 

GROUNDING 
STUB UP CONOUT AT 

EQUIPMENT PAD 

nu 

i 



- CONTROL STATION - CONDUIT BODY OR 
JUNCTION BOX 

/- CONDUIT CLAMP (TYPICAL) 

NAMEPLATES 

DISCONNECT 

MOUNTING STAND PER DETAIL 

LIQUID TIGHT FLEXIBLE METAL 
CONDUIT. ALLOW ADJUSTMENT 
OF MOTOR POSITION 

CONDUIT TO AUXILIARY 
EQUIPMENT AS 

EQUIPMENT 
PAD (TYPICAL) 

‘I - 

STAND AND STUB-UP [3 
1 CONDUIT(S) AT REAR OR 
I SIDE OF MOTOR 

% ’ I. 
’ * ‘I; . 

M / ‘I 
------/ +--’ 

CONDUlT(S) IN SLAB 

c 

ARIZONA WATER COMPANY 



EXTEND MOUNTING STAND 
CHANNEL TO HEIGHT REQUIRED 
TO LIMIT UNSUPPORTED CONDUl 
RISER LENGTH TO 6 FEET 
MAXIMUM. 

NAMEPLATES 

DISCONNECT SWITCH/ 
A C  m a c o i c i c n  

I! 7[ / STAND, PER MOUNTING 
STAND DETAIL 
LIQUID TIGHT FLEXIBLE METAL 
CONDUIT. ALLOW ADJUSTMENT 
OF MOTOR POSITION 

1 AUXlLAlRY 
\ I ( u I T M E I Y  I AS REQUIRED -_ _-_ .I - --- - 

CONDUIT BODY, 
TYPICAL 

INSTALL STAND WHERE 
SHOWN ON THE 
DRAWINGS OR TO REAR 
AND SIDE OF MOTOR 

EQUIPMENT 
PAD 

CONDUIT DRAINBREATHER (TYPICAL) 

c \ I  
STANDARD DETAILS 
FOR FHE INSTALLATION OF 
-ET- 

ARIZONA W A  T E R  COMPANY 

RHEAD I ME 12-23-06 Bv: FROM APPROMDGY: OVE 



NO FITTlNGl 
OR 
COUPLINGS 

ALTERNATIVE 
LOCATIONS 7 

~ CONDUIT /- HAZARDOUS AREA / (NPICAL) 
\ I 

I 
I I I  

PROOF TERMINAL 

EXPLOSION 

FACTORY S W E D  
EXPLOSION 
PROOF CONTROL 
DEVICE, REQUIRES 
NO SEAL 

CLASS I ,  r EXPLOS AND DEVICES L C I C I  I , DIVISION 1 
. - -ION PROOF 

MOTOR 

-ALTERNATIVE 

1 / 
t 

I -EQUIPMENT PAD 
v / (TYPICAL) CONDUIT CURB 

EXPLOSION PROOF FLEX. 
ALLOW ADJUSTMENT OF 

NIPPLE SHALL BE PVC _I 
COATED RIGID STEEL 

\ MOTOR POSITION - 

NIPPLE SHALL BE WC 
COATED RIGID STEEL 

STANDARD DETAILS 
ARIZONA WATER COMPANY FOR THE INSTALLATION OF 

DATE 12-23-08 mWNm 



PROVIDE CONDUIT 
COUPLING (SPARE 
CONDUITS 
PROVIDED WITH 
THREADED PLUG) 

4 

A -  . 

4 .  . 
'ROVIDE BUILDING 
'WER FOR EARTH 
HlFTlNG 

CONCRETE CURB, SLOPE 
TOP AND BEVEL EDGES. 
REQUIRED FOR EXPOSED 
CONDUITS 

GRADE 

FEMALE ADAPTOR OR 

t 

r------- 

CONDUIT 

PVC COATED RIGID STEEL 
CONDUIT OR PVC COATED 
RIGID STEEL FACTORY ELBOW 

t- 

ARIZONA WATER CUMPANY 
i 



FLUSH THREADED FINISHED FLOOR, 
PAD OR SIAB 

FEMALE ADAPTOR 
OR COUPLING 

PVC COATED 
RIGID COUPLING 

W C  COATED RIGID 
CONDUIT ELBOW OR BEND 

CONDUIT AS SPECIFIED 

STANDARD DETAILS 



EXTEND LONGITUDINAL 
DUCTBANK REINFORCING 
STEEL WITH STANDARD HOOK 1- n 

CONDUIT CURB PER 

M /  FINISH SLAB 

CONCRETE DUCTSANK I 

OR COUPLING 
DUCTBANK RISER LESS THAN 18" IN WIDTH OR DEPTH 

\ n  
CONDUIT CURS PER 

r CONDUIT AS 
*- --r .I .. . 1 

F / 
* f a -  _ -  * A  - 

CONCRETE ENCASED 
DlET8ANK MALE ADAPTOR 

OR COUPLING 

GREATER THAN 18" IN WIDTH OR DEPTH 

ARIZONA WATER COMPANY 



PVC COATED 

HINGE NEMA TYPE 
4X JUNCTION BOX 
OR BOX SIZE AS 

LlQU I D-TI0 HT FLEXIBLE 
STEEL CONDUIT TO 
EQUIPMENT: 18" MINIMUM 
& 36" MAXIMUM. PROVIDE 
SUNLIGHT (UV) RESISTANT 
FLEX FOR EXTERIOR 
APPLICATIONS PVC COATED 

RIGID CONDUIT 

PVC COATED MEYERS 
OREQUAL HUB 

SIZE STAINLESS STEEL 
ANGLE L (2-112 x 2-10 MIN.) 
OR SIMILAR UNlSTRUT 
SYSTEM WITH METAL 

W C  COATED 
CONDUIT SUPPORT 

FINISHED GRADE OR 
FINISHED FLOOR 
CONCRETE SLAB 

1/2= STAINLESS STEEL 
EXPANSION TVPE CONCRETE 
ANCHORS (lW0) INTO 
CONCRETE BASE OR SLAB NOTE: 

THE 24" DIMENSION 3 PVC COATED COUPLING 
DOES NOT APPLY 
WHERE CONDUITS 

I f 

ARE INSTALLED IN 
SLAB. COUPLING/ADAPTER 

CONDUIT AS SPECtFlED 

ARIZONA WATER COMPANY 



,-- CONCRETE ANCHOR 

/ c 

WASHER AND 
CEILING 
STRUCTURE SEE 
STRUCTURAL 
DRAWINGS 

COUPLING ~ 

REQUIRED 

1 W8" 
BACK-TO-BACK 
U-CHANNEL iO'-O" 
ON CENTER MAX. 
(7YPICAL) 

WO BARE GROUND 
PLASTIC END 
CAPS (TYPICAL 

I- xx + 4"MAx 

- TYPICAL U-CHANNEI 
WITH CONCRETE 
INSERTS 

&- INSTRUMENT 
CABLES 
2'00" TO WALL - 7 

F 

ARIZONA WATER COMPANY 



SEE STRUCTURAL DRAWINGS FOR 
REINFORCING BAR SEES AND LOCATIONS 

1 A- 
% CONDUIT - 3 x OD OF LARGEST 

CONDUIT BUT NOT 
LESS THAN 6” 

STANDARD DETA 
ARIZONA WATER COMPANY 

c 



SEE STRUCTURAL DRAWINGS FOR 
ES AND LOCATIONS 

3" MINIMUM 
CLEARANCE 

LIMITS OF THICKENED SLAB 
3" MINIMUM CLEARANCE 

3 x OD OF LARGEST 
CONDUIT BUT NOT LESS 
THAN 6" 

DOUBLE MAT REINFORCEMENT 

SEE STRUCTUW DRAWINGS FOR 
REINFORCfNG BAR SEES AND LOCATIONS 

3" MINIMUM CLEARANCE 

1 V Z x ' T '  -3 x OD of LARGEST 

THAN 6" 
CnP) CONDUIT BUT NOT LESS 

SINGLE MAT REINFORCEMENT 

STANDARD DETAILS 
FUR THE IN$TALLATIOff OF 
j 

ARIZONA WATER COMPANY 
L J 

i 



EXTERIOR FACE 
OF STRUCTURE 

ADHESNE 
HYOROPHYLLIC 

CORE DRILL CONDUIT 
ENTRY AND GROUND 
CABLE, PROVIDE 
WATERtlGHT SEAL 

GROUND 

ADHESIVE 
ANCHORAGE FOR 
REINFORCING STEEL 

SAWCUT 2" MIN. 
INTO EXISTING WALL 

REINFORCING 

CHIP OUT FOR 
DUCTBANK 

ARIZONA WATER COMPANY 

I 



DUCTBANK 

[ARIZONA WATER COMPANY I .  

CONDUITS PROVIDE SEALANT 
AROUND INTERIOR 
AND EXTERIOR 

(TYPICAL) 

GROUNO CABLE PERIMETERS 

BELL END - FLUSH 
WITH DUCTBANK 

STANDARD DETAILS 
FOR PH. IN$TALLATION OP 

REINFORCING STEEL 

1” SPONGE NEOPRENE 
(CLOSED CELL) OR 
APPROVED ALTERNATE 

1 I 

AROUND INTERIOR AND 
EXTERDR PERIMETERS 

DUCTBANK AT STRUhJRE 
‘DRAWNev: I * = = =  



DUCTBANK DIMENSIONS 

DUCTBANK VOLTAOUSERVICE 
CLASSlFlCATlON 

\ 

ARIZONA WATER COMPANY 

ABBREVIATIONS AND SYMBOLS: 
H = HIGH VOLTAGE: 5KV, 15KVj 25KV OR 35KV 

STANDARD DETAILS 
FOR PHE IN$TALLATION OP 

L = LOW VOLTAOE: 6OW (POWER & CONTROL) 

S = SIGNAL: INSTRUMENTATION, DATA COMMUNICATION, TELEPHONE 

EMH = ELECTRICAL MANHOLE 

EPB = ELECTRICAL PULLBOX 

IMH = INSTRUMENT MANHOLE 

IPB = INSTRUMENT PULLBOX 

I J 1 DUCTBANK WITH E M M W  LAYOUT 



CLASS C1 FILL PER 
SPECIFICATIONS SECTION 02200 

TAMPED SAND MINIMUM 
6" ABOVE CONDUIT 

CONTINUOUS BARE COPPER 
#4/0 GROUNDING CONDUCTOR - 

SCHEDULE40 PVC 
ELECTRICAL DUCTS 

0 

c 

I ARIZONA WATER COMPANY I STANDARD DETAILS 
FOR THE INt!?TAUATION OP 

DIRECT RUR YS IED RACEWA 
1" 12-23-08 -.r: -.r": 



I V r /  



HEAVY DUTY H-20 LOAD 
RATED ACCESS COVER PRECAST CONCRETE 

PRECAST CONCRETE 
RISERS AS REQUIRED 

PRECAST CONCRETE 
KNOCKOUTS AS HANDHOLEPULLBOX 

OR PAVEMENT 

PULLING IRON 

PER DUCTBANK 
PENETRATIONS 

MlNlMUM 6" DIAMETER DRAIN 
HOLE WITH FIBERGLASS OR 
ALUMINUM FRAME AND GRATE 
9" PEA GRAVEL BASE 

r 1 

ARIZONA WATER COMPANY 
c -- / 

STANDARQ DETAILS 

ELECTRICAL HANDHoLElPUUBOX 

FOR FHE IN$TALLATION OF 

I-?": 1" 12-23-08 
-m 



FINISHED GRADE 
OR PAVEMENT 

1 

r -----I- -- -- 1 

7 NEENAH FOUNDRY COMPANY 
MANHOLE FRAME AND SOLID r/ LID R-1640-D (36"D) OR EQUAL 

I 

GRADE RINGS AS 
REQUIRED WITH GROUT 

NON-MET'AL CABLE 
RACKS AS REQUIRED 

KNOCKOUTS AS 
REQUIRED FOR 
DUCTBANKS 

PRECAST CONCRETE 
MANHOLE 

12" DIAMETER W I N  HOLE Wl7 
ALUMINUM OR FIBERGLASS 
FRAME AND GRATE 

PULLING IRON (TYPICAL) ONE 
EACH SIDE MIN. 

PER DUCTBANK 

9" PEA GRAVEL BASE - 
SECTION 

" 

STANDARD DETAILS 
FOR FHE IMTALLATJON OP 

J PRECAST ELECTRICAL MANHOLE 

I-" I ME 12-2348 DMwm 
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ii. 
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5. Maximum total harmonic distortion (THD): 10%. 

6. Power factor: 95% minimum. 

7. Sound rated: A. 

8. Ballast case temperature not to exceed 90 degrees Centigrade during 
normal operation in 30 degrees Centigrade ambient temperature. 

9. Certified Ballast Manufacturers' Certification. 

Built-in self-resetting thermal actuated device shall remove ballast from line when 
excessive ballast temperature is reached. UL Class P, CBM certified 100% output. 

The conductors between ballasts and lamp holders shall have 1,000 volts insulation 
includes conductors to and fkom remote ballasts. 

Manufacturers: Advance, MagneTek, Motorola, or equal. 

2.05 HIGH-INTENSITY-DISCHARGE LAMP BALLASTS 

Comply with NEMA C82.4 and UL 1029. Shall include the following features, unless 
otherwise indicated. 

1. Type: Constant-wattage autotransformer or regulating high-power-factor 
type. 

2. Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for 
single-lamp ballasts. 

Normal Ambient Operating Temperature: 104 deg F (40 deg C). 3. 

4. Open-circuit operation: Shall not reduce average life. 

5. Ballast Fuses: One fuse in each ungrounded power supply conductor, size 
per manufacturer recommendations. 

A. INSTANT-ON QUARTZ SYSTEM: 

Automatically switches quartz lamp on when fixture is initially energized and when 
momentary power outages occur. Automatically turns quartz lamp off when high-intensity- 
discharge lamp reaches approximately 60 percent light output. 

B. LOW-NOISE BALLASTS: 

Epoxy-encapsulated models designed to minimize audible fixture noise. 

i 
?. .. 



C. HIGH-PRESSURE-SODIUM BALLASTS: 

Solid-state igniterlstarter with an average life in pulsing mode of 10,000 hours at an 
igniterhtarter-case temperature of 90 deg C. 

D. METAL HALIDE BALLASTS: 

Pulse start ballasts for lamps of 175 watt or for lamps with larger wattage with constant 
wattage auto transformer with a crest factor of 1.8 maximum. Provide regulated lag ballast with 
a crest factor or 1.5 with long li€e requirements. 

2.06 EXIT SIGNS 

Comply with UL 924 for sign colors and lettering size. 

2.07 EMERGENCY LIGHTING UNITS 

A.' GENERAL: 

Self-contained units complying with UL 924 with the following features: 

1. 

2. 

Battery: .Sealed, maintenance-fiee, with minimum 1 0-year nominal life. 

Charger: Fully automatic, solid-state type with sealed transfer relay. 

3. Wire Guard: Where specified or scheduled, heavy-chrome-plated wire 
guard. 

4. Integral Time-Delay Relay: Holds unit on for fixed interval when power 
is restored after an outage; permits high-intensity-discharge lamps to 
restrike. 

5. Operation: Turns lamp on when circuit voltage drops to 80 percent of 
nominal voltage. Lamp disconnects from battery when voltage approaches 
deep-discharge level. Disconnect lamps from battery, battery recharges, 
and floats on charger when normal voltage is restored. 

2.08 EXTERIOR LIGHTING POLES 

A. GENERAL: 

Provide lighting poles with pole cap and the necessary fixture mounting hardware, 
Provide light switch and power outlet as shown on the drawings. 



- B. FIBERGLASS POLE: /, 

Fiberglass pole finish shall be impregnated in the resin. Submit available colors for 
\ 
t. 

selection. Color shall be factory standard brown. 

Manufacturer: Cem-Tec, W. J. Whatley, or equal. 

C. CONCRETE POLE: 

Concrete pole finish shall be natural mold concrete grey. 

Manufacturer: Centrecon; Union Metal - Marbelite; or equal. 

D. STEEL POLE: 

[Tapered, Non-Tapered,] [Round, Square,] [Galvanized, Painted] [Colorf 

2.09 SITE JUNCTION BOXES 

Junction boxes for the distribution of outdoor lighting circuits shall be precast concrete 
and set flush with the ground. Nominal size shall be approximately 10.5 x 17.25 x 12 inches 
deep. Lid shall be cast iron with cast inscription: "LIGHTING". 

i Boxes manufacture: Brooks Products, Christy Concrete Products, Forni Corporation, r 
Utility Vault Company or equal. Example: Brooks catalog No. 3-1/2PB. 

2.10 FIXTURE FINISHES 

Manufacturer standard unless scheduled or shown. 

1. Paint Finish: Applied over corrosion-resistant treatment or primer, free of 
defects. 

2. Metallic Finish: Corrosion resistant. 

2.1 1 PHOTOELECTRIC RELAYS 

A: PHOTO-CELLS: 

1. Provide UL 773 or UL 773A listed units. Factory mount units to the 
luminaries. 

2. Provide time-delay relays that fail in the on-position, factory set to turn 
light unit on at 1.5 to 3 foot candles (16 to 32 lux) and off at 4.5 to 10 foot 
candles (48 to 108 lux) with 15-second minimum time delay. Provide 
directional lens in front of photocell to prevent fixed light sources to cause 
turnoff. 

( 
1- 



c 

3. Provide a cadmium sulfide cell housed in a plug receptacle assembly, 
thresprong, polarized, locking type. Provide assembly for outdoor 
mounting and rated for 1800 VA at 120V maximum capacity. 

a. Relay with locking-type receptacle shall comply with 
NEMA C136.10. 

b. Adjustable window slide for adjusting on-off set points. 

2.12 PRODUCT DATA 

The'following information shall be provided: 

1. Operation and maintenance items as specified. 

2. Polar plots on 8-1/2 x 11 inch paper providing candlepower vs. angle and 
foot-lamberts (brightness) vs. angle for longitudinal and transverse axis. 

3. Table of utilization factors for calculation of illumination levels by the 
zonal cavity method, 

4. Catalog information describing fixture make, materials, and dimensions. 

5. Manufacturers' warranties as specified in paragraph 16500-1.03. 

PART 3--EXECUTION 

3.01 GENERAL 

The location and type of luminaries, associated poles, fixtures, and receptacles are as 
shown on the drawings. 

Labels and marks, except the UL label, shall be removed from exposed parts of the 
fixtures. Fixtures shall be cleaned when the project is ready for acceptance. Photoelectric cells 
shall be oriented toward the north. 

Raceways, wire, or cable shall be provided in accordance with Division 16. Raceways 
and wire shall be provided from the fixtures, switches and receptacles to the lighting panel in 
accordance with the NEC. Underground and outdoor wire splices shall be in accordance with 
Section 16120. 

Fixtures labeled to require conductors with a temperature rating exceeding 75 degrees C 
shall be spliced to circuit conductors in a separately mounted junction box. Fixture wire shall 
meet UL and NEC requirements. Fixture shall be connected to junction box using flexible 
conduit with a temperature rating equal to that of the fixture. 



Fixtures shall be aligned and directed to illuminate an area as specified. Fixtures shall be 
directly and rigidly mounted on their supporting structures.. The conduit system shall not be used 
to support fixtures. 

Fixture supports that are welded to steel members shall be treated with rust-resistant 
primer and finish paint where brackets or supports for lighting fixtures. 

Provide manufacturer recommended mounting hardware and brackets. 

3.02 WIRE CONNECTIONS 

Tighten electrical connectors and terminals according to manufacturer's published torque- 
tightening values or use torque values specified in UL 486A and UL 486B. 

3.03 FIELD QUALITY CONTROL 

Inspect each installed fixture for damage then replace damiged fixtures and components. 
Verify normal operation of each fixture after installation. 

Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verig normal transfer to battery power source and retransfer to normal. 

I Prepare a written report of tests, inspections, observations, and verifications indicating !4 
and interpreting results. Retest to demonstrate compliance with specification requirements 
where adjustments axe made. Replace fixtures with damage or corrosion during warranty period. 



3.04 LIGHTING FIXTURE SPECIFICATION 

Family group: Exit Sign 
c 

Description: 

Construction: 

Lighting: 

Lamps: 

Directional arrows: 

< Electrical: 

Mounting: 

Special: 

Acceptable products: 

LED, self-diagnostic, dual-voltage emergency sign . Green 
letters and directional arrows. 

Housing: Molded black ABS. 
Stencil famlate: Opaque 1/8-inch thick high-impact ABS, 
with stencil-cut letters 6 inches high and 3/4-inch stroke. 

Signs shall meet UL visibility requirements. Effective life 
shall be listed as 10 years minimum. Initial brightness shall 
average 330 microlamberts (Scotopic). Sign shall be visible 
at 225 feet, legible at 140 feet. 
Diffusion panel: l/&inch thick acrylic, non-reflective matte 
surface. 

LED. 

Universal directional arrows--left, right, or both, adjusted as 
ShOWIl. 

120/277 Dual voltage 

Surface ceiling or wall mounting--see symbols. Provide 
hardware and canopies as required for back, ceiling, or end 
wall mounting. 

Mounting height: +80”-+96”AFF. Provide pendant mounts 
where necessary 

Lithonia Quantum type, Dual-Lite SLX-60 series or 
equivalent. 



I 

17. Provide PVC threaded adapter with female threads where PVC conduit is 
joined to steel conduit. Procedure: 

a. Before assembly: Double coat steel conduit with Red-Robroy, 
Green-Permacote, Blue-Ocal or equal product. 

b. ARer assembly: Seal with 65-mil thick, 2-inch wide mastic sealing 
tape to %-inch beyond threads. Procucts: 3M Scotch 2228; 
Plymouth 02625; or equal. 

c. Cover with 20-mil corrosion proteCtion tape applied in %-lap 
layers to 2-inch beyond threads. Products: 3M Scotchwrap 51; 
Plymouth Plywrap 12; or equal. 

18. Where reinforced concrete duct banks ehter the side of a building, . 

manhole; or handhole and the reinforcement cannot be brought into a 
window and be terminated, then drill the structure and embed the 
reinforcement in epoxy to minimum of 3-inches depth. 

19. Provide PVC conduit with bell ends where duct banks terminated at walls, 
manholes, or handholes. Install bell ends flush with finished concrete. 

( 
20. Provide rigid steel for 90 degree bends up to all equipment, where conduit h 

rise below grade into a floor mounted electrical panel, electrical cabinet, 
MCC, switchboard, or switchgear. 

21. Separatepower conduits fiom signal conduit within the same ductbank by 
12” or greater separation, as shown. Refer to the drawings or schedules for 
signal to be installed in metal conduits instead of PVC ducts. 

22. Separate high voltage ductbanks fiom low voltage ductbanks, as shown. 

23. Provide wireways for transition fiom underslab conduits rising into wall- 
mounted panels where the number of conduits exceed the NEC allowable 
panel space in the bottom of the panel. Provide conduit sleeves or fitting 
for panel transition. Continous thread or all-thread is prohibited. 

D. CONDUIT SEAL-OFF FITTINGS: 

Conduits passing: 

1.  Between Class I, Division 1 area and Ciass I, Division 2 area; provided 
with sealing fittings located at the boundary in accordance with NEC 
Article-500. 



2. From hazardous or corrosive area into a'non-hazardous or non-corrosive 
area. 

Install the seal-off material in the couduit seal-off fittings after inspection. 
- - -  - 

3.03 MANHOLES AND HANDHOLES 

Unless otherwise specified, manhole and handhole installation shall be'as follows: 

1. Manholes, handholes, and pull boxes shall be set on a minimum of 6 
inches of.crushed rock on top of undisturbed or compacted earth. 

2. Manholes and handholes shall be set plumb so that water shall drain to the 
sump. 

3. Manhole covers shall be 36-inches in diameter and set at 2 inches above 
finish grade with surrounding pavement sloping away from the manhole 
cover. 

4. Metallic hardware inside manholes and handholes shall be bonded to the 
ground plate or ground bus using bolted connections, bonding jumpers and 
grounding bushings. 

[- 3.04 RACEWAYNUMBERING 

Each new and reused conduit shall be provided with a number tag at each end and in each 
manhole, handhole, or pull box. Cable trays shall be identified by stencils at intervals not 
exceeding 50 feet, at intersections, and at each end to identify power cable tray voltage, control 
cable tray, or instrument cable tray. 

3.05 RACEWAYS 

A. UNSCHEDULED RACEWAY: 

Unscheduled lighting and receptacle raceways shall be sized by the Contractor in 
accordance with the NEC. Minimum size shall be 3/4 inch for exposed and 1 inch for embedded 
raceway. 

The number and size of communication, paging, fire alarm, and security raceways shall 
be as required for the particular equipment provided subject to the minimum sizes specified 
herein. 

B. SCHEDULED RACEWAY: 

.. .-. ( 
The size and type of raceway shall be as specified on the drawings. 

' 16110-13 
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3.07 RACEWAY SPECIFICATIONS. 

The following raceway types are included in this section: 



3.07 RACEWAY SPECIFICATION SHEETS 

Raceway Identification: FLEX 
i 

Description: Flexible Steel Conduit 

Application: 

Compliance: 

Construction: 

Minimum size: 

Final connection to equipment subject to vibration or 
adjustment. 

UL 1 

Spirally wound galvanized steel strip with successive 
convolutions securely interlocked. 

112 inch 

Fittings: Compression type 

Other: FLEX shall be provided with an internal ground wire. 

161 10-15 
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3.07 RACEWAY SPECIFICATION 

Raceway Identification: 

Description: 

Compliance: 

Finish: 

Manufacturers : 

Minimum size: 

Fittings: 
Locknuts, Rings, Hubs: 

Unions: 

Conduit Bodies: 

Boxes: 
Indoor: 

Outdoor: 

GRS 

Galvanized Rigid Steel Conduit (GRS) 

ANSI and UL 

Hot-dip galvanized after fabrication, inside and outside. 
Smooth finished surfaces. 

Allied Tube and Conduit Corp., Wheatlad Tube Go., or 
equal. 

Unless otherwise specified, 3/4 inch for exposed, 1 inch for 
embedded, encased, or otherwise inaccessible. 

Hot-dip galvanized insulated throat with bonding locknut 
or ring,. The hubs shall utilize a neoprene "0" ring and 
provide a watertight connection. 0-2 Gedney, CHM-XXT, 
or equal 

Electro-galvanized ferrous alloy type Appleton UNF or i, 
UNY, CrouseHinds UNF or U N Y ,  or equal. Threadless 
fittings are not acceptable. 

Oversized conduit bodies: Ferrous alloy type with screw 
taps for fastening covers to match the conduit system. 
Gaskets shall be made of neoprene. 

Type FD cast ferrous for all device boxes and for junction 
boxes less than 6 inches square. 

Type FD cast ferrous for all device boxes and for junction 
boxes less than 6 inches square. 



3.07 RACEWAY SPECIFICATION 

Raceway Identification: GRS (continued) 
c 

Corrosive: 

Hazardous: 

NEMA 4X stainless steel or nonmetallic, as specified. 

NEMA Class 7 cast ferrous. 

Elbows: 

(,,I' thru 1-1/2") Factory fabricated or field bent. 

(2'' thru 6") Factory fabricated only. 

Conduit Bodies (Oversized): 

(3/4" thru 4 y  

(5" and 6") 

Expansion Fittings: c 
Manufacturers : 

Installation: 

Malleable iron, hot-dip galvanized, unless otherwise noted: 
Neoprene gaskets for all access plates. Tapered threads for 
conduit entrances. 

Electro-galvanized iron or cast iron box. 

Expansion fittings in embedded runs shall be watertight 
with an internal bonding jumper. The expansion material 
shall be neoprene allowing for 3/4-inch movement in any 
direction. 

Appleton, Crouse-Hinds, Hubbell, 0. Z. Gedney, or equal. 

Rigid steel conduit shall be made up tight and with 
conductive thread compound. Joints shall be made with 
standard couplings or threaded unions. Steel conduit shall 
be supported away from the structures using hot-dip 
galvanized malleable iron straps with nesting backs or 
framing channel. 

Conduit entering boxes shall be terminated with a t h d e d  
hub with a grounding bushing. 

Exposed male threads on rigid steel conduit shall be coated 
with zinc-rich paint. 



3.07 RACEWAY SPECIFICATION 

Raceway Identification: LFS 

Description: Liquidtight Flexible Steel Conduit 

Application: Final connection to equipment subject to vibration or 
adjustment. 

Compliance: UL 360 

Construction: Spirally wound galvanized steel strip with successive 
convolutions securely interlocked and jacketed with 
liquidtight plastic cover. 

Minimum size: 314 inch 

Fittings: 

Installation: 

Cadmium-plated malleable iron body arid gland nut with 
cast-in lug, brass grounding ferrule threaded to engage 
conduit spiral. 

O-ring seals around the conduit and box connection and 
insulated throat. 

Provide forty-five and h e t y  degee fittings where 
applicable. 

Provide PVC coated flexible conduit and fittings where the 
conduit system is PVC coated. 

Length of flexible liquidtight conduit shall not exceed 15 
times the trade diameter of the conduit and not exceed 36 
inches in length. Use conductive thread compound. 

I 



3.07 RACEWAY SPECIFICATION 

Raceway Identification: PGRS 
d 

Description: 

Compliance: 

Finish: 

Minimum size: 

Fittings: 

covers: 

Hubs: 

Rigid Steel Conduit, Corrosion-Resistant, Polyvinyl 
Chloride (PVC) Coated. 

Provide factory made and coated elbows. 

ANSI, ETL and UL. The PVC coated rigid galvanized 
steel conduit shall be stamped with the ETL Verification 
Mark "ETL Verified to PVC-001". 

PGRS shall be hot-dip galvanized rigid steel conduit as 
specified in 16110-3.03 GRS, with a PVC Coating. The 
PVC coating shall be gray, minimum 40 mils thick, bonded 
to the outside and continuous over the entire length of the 
conduit except at the threads, and be free of blisters, 
bubbles, or pinholes. Thread protectors shall be used on 
the exposed threads of the PVC coated conduit. 

A 2-mil coat of urethane enamel coating shall be bonded to 
the inside. Coating shall be free of pinholes. Bond 
strength shall exceed the tensile strength of the PVC coat. 

314 inch 

Similarly coated to the same thickness as the conduit and 
provided with Type 3 16 stainless steel hardware. Conduit 
and fittings shall be manufactured by the same company 
Conduit and fittings shall be coated by the same company. 
Male threads on elbows and nipples, and female threads on 
fittings or conduit couplings shall be protected by 
application of urethane coating. 

PVC coated covers shall have V-groove seal and stainless 
steel hardware. 

Hubs for connection of conduit to junction, device, or 
terminal boxes shall be threaded cast ferrous alloy. 
Hubs shall have the same PVC coating as the conduit and 
insulating grounding bushings. Hubs shall utilize a 
neoprene _ _ .  "0" - ring --- and --- --. shall - -- provide - . a - . - watertight - 
connection. 



3.07 RACEWAY SPECIFICATION 

Raceway Identification: PGRS (continued) 

Boxes: 

Nonhazardous: 

Hazardous: 

Manufacturers: 

Installation: 

Training: 

NEMA Class 4X stainless steel or nonmetallic. 

NEMA Class 7 cast ferrous. 

PVC coated conduit that bears the ETL Verified PVC-001 
label by Robroy Industries, Plasti-Bond, Perma-Cote, 
KorKap or equal. 

Plastic coated conduit shall be made up tight, threaded, and 
installed using tools approved by the PVC-coated conduit 
manufacturer. 

Exposed conduit threads shall be covered by a plastic 
overlap coated and sealed per manufacturer's 
recommendations. 

Pipe wrenches and channel locks shall not be used for 

patched, using manufacturer's recommended material. The 
area to be patched shall be built up to the full thickness of 
the coating. Painted fittings are not acceptable. 

tightening plastic coated conduits. Damaged areas shall be 1. 

PVC coated conduit shall be supported away from the 
structure using PVC coated conduit wall hangers or PVC 
coated conduit mounting hardware. 

Damaged work shall be replaced 

Installers shall be trained and certified in the proper . 

installation techniques provided by the PVC-coated conduit 
system manufacture. Proof of certification shall be 
provided under paragraph 161 10-1.03. 

h 



3.07 RACEWAY SPECIFICATION ( 
Raceway Identification: 

Description: 

Application: 

Compliance: 

Construction: 

Minimum size: 

Fittings: 

Boxes: 

Indoor: 

Outdoor -and corrosive: 

Installation: 

PVC Schedule 40 

Rigid Nonmetallic Conduit. 

Heavy wall thickness for direct buryy concrete encasement 
or surface mounting where not subject to physical damage. 

NEMA TC2, UL 651 

Schedule 40, high-impact, polyvinylchloride (PVC) 

314 inch exposed; 1 inch embedded or encased 

PVC solvent weld type 

NEMA Class 4, nonmetallic 

NEMA Class 4Xy nonmetallic 

PVC conduit entering fiberglass boxes or cabinets shall be 
secured by threaded bushings on the interior of the box and 
shall be terminated with a threaded male terminal adapter 
having a neoprene 0 ring. 

Joints shall be made with standard PVC couplings. 

PVC conduit shall have bell ends where terminated at walls 
and boxes. 

c. 



3.07 RACEWAY SPECIFICATION i; 

Raceway Identification: ww 
Description: Wireway and Auxiliary Gutter: Match the conduit or 

raceway system specified and shown on the drawings. 

Minimum: Flanged, oiltight type with hinged covers 

Application: As shown on the drawings. 

Compliance: JIC E m - 1  

Sizes as shown: 4 inch by 4 inch, 6 inch by 6 inch, 8 inch by 8 inch 

Finish: Hot-dip galvanized after fabrication, inside and outside. 
Smooth finished surfaces. 

Indoor non-corrosive area: NEMA-1, NEMA- 12, NEMA-4 or as shown on the 
drawings. 

Outdoor and corrosive area: NEMA-3R, NEMA-4X or as shown on the drawings. 

. .  



3.07 RACEWAY SPECIFICATION 

Raceway Identification: XPFS 

Description: Explosion-proof Flexible Steel Conduit 

I' 

Application: 

Size: 

Length: 

XPFS Conduit soupling shall be used for final connections 
to motors and other equipment subject to vibration or 
adjustment in Class I Division 1 hazardous areas and shall 
be watertight. 

1/2 inch - 4-inch 

4-inch - 36-inch 

**END OF SECTION** 

._. .. - .. . . . .  
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SECTION 16120 

ASTM B33 

ICEA S-68-516 

600 VOLT CONDUCTORS, WIRE, AND CABLE 

Tinned Soft or Annealed Copper Wire for Electrical Purposes 

Ethylene-Propylene-Rubber-Insulated Wire 

When modifiing this specification for use on a project, delete all Notes to Specifier (”5’) ajhr 
the Specifier reads the AKS. Right click on the “NTS” Style in the listing in the STY.LES AND 
FOKMTTING area, click on SELECT ALL. - INSTAVCE(S), and depress the DELETE button 
on the keyboard. Then sci-011 through the entire document, checking to emure that all iVTS have 
indeed been deleted. 

NEMA WC7 

Edit >Find> bracket “[”for blank to be filled in, alternative choices, and provisions that may 
or may not be included depending on the application. Delete unwed alternative choices and 
provisions as appropriate, fill in blanks, and Pnodi>font ofthe text that is included. 

I Select Cable data sheets herein for the project and delete other sheets not required. 

Cross-Linked-Thermosetting hsulated Wire and Cable for the 
Transmission and Distribution of Electric Energy 

PART l--GENERAL 

1.01 DESCRIPTION 

This section specifies stranded copper cables, conductors, and wire rated 600 volts 
insulation used for power; lighting, analog, digital, or pulse signals and control circuits. 

[This section specifies copper cables and coax cable rated 300 voIt insulation used 
for data communication and specifies fiber optic data cable used for data communication.] 

1.02 REFERENCES 

This section contains references to the following documents. They are a part of this 
section. In case of conflict between the requirements of this section and those of the listed 
documents, the requirements of this section shall prevail. 

ASTM B8 Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, 
or Soft 



r 

National Electric Code (NEC) 

Rubber-Insulated Wires and Cables 

1.03 SUBMITTALS 

The following information shall be provided in accordance with Section 01300. 

1. Submittals specified in Section 16000. 
Complete catalog cuts for all conductors, wire, and cable. 

PART 2-PRODUCTS 

2.01 GENERAL 

A. UNSCHEDULED CONDUCTORS AND CABLES: 

Where not specified on the Drawings, conductors and cables shall be sized in accordance 
with the National Electrical Code for the particular equipment served with the minimurn size as 
specified herein. 

Unscheduled conductor with insulation shall be provided in accordance with the 
following: 

1. 
2. 
3. 

“MEP WCPE” multi-conductor power and control cable 
“X”W” for single power and control conductors 
“X”W OR THWN” for indoor lighting and receptacles 

B. CABLE SPECIFICATIONS: 

General requirements for conductors and cables specified in this Section are listed in 
paragraph 161 20-3.06. 

2.02 COLOR CODING 

A. CONTROL CONDUCTORS: 

Single-conductor control conductors shall have the following colors for the indicated 
voltage: 

x i ’.. 
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Power (AC) 

Control (AC) 

Neutral 

Ground 

Foreign Voltage 

Power (24VDC) 

Control (24VDC) 

A-Phase Black, B-Phase Blue 

Red 

White 

Green 

Orange 

Blue / BlueWhite 

Phase ,A 

Phase B 

Phase C 

Ground 

Neutral 

208/120V 

Brown 

Orange 

Yellow 

Green 

Gray 

Black 
Red 

Blue 

Green 

White 

Cables may be black with colored.3/4-inch vinyl plastic tape applied at, each cable 
termination. Tape shall be wrapped with 25 percent overlay to provide 3 inches minimum 
coverage. 

C. SIGNAL CONDUCTORS: 

Signal cable conductors shall be color coded black and white for pairs or black, white, 
and red for triads. Each conductor and each group of conductors shall be numbered. 

2.03 POWER AND CONTROL CONDUCTORS AND CABLE, 600 VOLT 

A. SINGLE CONDUCTOR: 

Provide stranded conductors for all cable or wires. Provide minimum conductor size of 
12 AWG for power and lighting circuits and minimum conductor size of 14 AWG for control 
circuits. 

B. MULTICONDUCTOR CABLE: 

Provide multiconductor power cable and multiconductor control cable where identified 
on the drawings. Provide stranded conductors for all cable or wires. 
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2.04 SIGNAL CABLES 

A? GENERAL: 

Factory cable between manufactured instrument system components shall be provided in 
compliance with the instrument manufacturer's recommendations. 

Signal cable shall be provided for instrument signal transmission. Single instrument cable 
and multiple-circuit instrument cable shall be provided in accordance with the following 
examples: 

Cable designation: 1 PR#l6S shielded twisted pair 
Cable designation: 1TR#16S shielded twisted triad 

Cable designation example: 4PR#16S with individual shields for each of the four 
pair and an overall shield and jacket for the multiconductor instrument cable. 

B. COMMUNICATION, PAGTNG, AND SECURITY SYSTEM CABLES: 

Voice cornmunication, paging, and security system cables shall be specified in their 
respective specification sections. 

2.05 PORTABLE CORD h 

Portable cord shall be provided 'an equipment grounding conductor. 

2.06 SPLICING AND TERMINATING MATERIALS 

Connectors shall be tool applied compression type of correct size and UL listed for the 
specific application. Connectors shall be tin-plated high conductivity copper. Wire nuts for a 
splice is prohibited. 

Signal and control conductors shall be connected to terminal blocks and field devices and 
instruments shall be terminated with conductor terminals as specified in paragraph 16000-2.02. 

Connectors for wire sizes No. 8 AWG and larger shall be compression tool installed one- 
hole lugs up to size No. 3/0 AWG, and two-hole or four-hole lugs for size No. 4/0 and larger; 
Mechanical clamp, dimple, screw-type connectors are not acceptable. In-line splices and taps 
shall be used only by written consent of the Construction Manager, Arizona Water Company. 

Power conductor splices shall be compression type, made with a compression tool die 
approved for the purpose, as made by Thomas and Betts Corp., or equal. Splices shall be covered 
with electrical products designed for the application, insulated, and covered with a heat- 

i shrinkable sleeve or boot, as specified elsewhere. ( --_ 



Motor connection kits shall consist of heat-shrinkable, polymeric insulating material over 
the connection area and high dielectric strength mastic to seal the ends against ingress of 
moisture and contamination. Motor connections may use the Tyco Electronics removable boot 
product line. 

c 
Motor connection kits shall accommodate a range of cable sizes for both in-line and stub- 

type configurations. Connection kits shall be independent of cable manufacturer's tolerances. 

2.07 CORDGRIPS 

Cord grips shall be provided where indicated on the Drawings to attach flexible cord to 
equipment enclosures. Cord grips shall consist of a threaded aluminum body and compression 
nut with a neoprene bushing and stainless steel wire mesh for strain relief. Cord grip shall 
provide a watertight seal at enclosure interface and sized to accommodate the flexible cord. 

PART 3--EXECUTION 

3.01 GENERAL 

Conductors shall be identified at each connection terminal and at splice points. The 
identification marking system shall comply with Section 16000. c Pulling wire and cable into conduit or trays shall be completed without damaging or 
putting undue stress on'the insulation or jacket. Manufacture recommended and UL Listed 
pulling compounds are acceptable lubricants for pulling wire and cable. Grease is not acceptable. 

Raceway construction shall be complete, cleaned, and protected fiom the weather before 
cable is installed. Where wire or cable exits a raceway, a wire or cable support shall be provided. 

Provide tin-plated bus bar. Scratch-brush the contact areas and tin plate the connection 
where flat bus bar connections are made with un-plated bar. Bolts shall be torqued to the bus 
manufacturer's recommendations. 

3.02 600 VOLT CONDUCTOR AND CABLE 

Conductors in panels and electrical equipment shall be bundled and laced at intervals not 
greater than 6 inches, spread into trees and connected to their respective terminals. Lacing shall 
be made up with plastic cable ties. Cable ties shall be tensioned and cut off by using a tool 
specifically designed for the purpose such as a Panduit GS2B. Other methods of cutting cable ties 
are unacceptable. 

Conductors crossing hinges shall be bundled into groups not exceeding 10 to 15 
conductors and protected using.nylon spiral flexible covers to protect conductors. Provide 
oversized plastic panel wiring duct within panels and panelboards. (i, 



Slack shall be provided in junction and pull boxes, handholes and manholes. Slack shall 
be sufficient to allow cables or conductors to be routed along the walls. Amount of slack shall be 
equal to largest dimension of the enclosure. Provide dedicated electrical wireways and insulated 
cable holders mounted on unistrut in manholes and handholes. 

Raceway fill limitations shall 'be as defined by NEC and the following: 

1. 

2. 

3. 

4. 

5.  

6. 

7. 

Lighting and receptacle circuits may be in the same conduit in accordance 
with de-rating requirements of the NEC; Lighting and receptacle circuits 
shall not be in conduits with power or control conductors. Signal 
conductors shall be in separate conduits from power conductors. Motor 
feeder circuits shall be in separate conduits including small fan circuit 
unless combination fan-light fixture. 

Power conductors derived from unintermptible power supp€y systems shall 
not be installed in raceways with conductors of other systems. Install in 
separate raceways. 

Slices and terminations are subject to inspection prior to and after 
insulating. 

Motor terminations at 460-volt motors shall be made by bolt-connecting 
the lugged connectors. 

In-line splices and tees, where approved, shall be made with tubular 
compression connectors and insulated as specified for motor terminations. 
Splices and tees in underground handholes or pull boxes shall be insulated 
using Scotch-cast epoxy resin or Raychem splicing kits. 

Terminations at solenoid valves, 120 volt motors, and other devices 
furnished with pigtail leads shall be made using self-insulating tubular 
compression connectors within the termination box. 

Terminations at valve and gate motor actuators shall be made directly into 
the actuator where possible. Power termination shall be made in the 
actuator power disconnect. Control and signal cable may be routed to a 
termination box near the actuator on 20-ampere rated terminal strips with 
label identification for the control and signal conductors. Single wire 
control conductors and analog cable (SIC or MIC) then installed in flexible 
conduit to the actuator control and signal termination compartments. 

3.03 SIGNAL CABLE 

Provide terminal blocks at instrument cable junctions within dedicated terminal boxes 
provided by the installer. Signal circuits shall be run without splices between instruments, 
terrninal boxes, or panels. 



Circuits shall not be made using conductors from different pairs or triads. Triads shall be 
used wherever 3-wire circuits are required. 

c- 
Shields are not acceptable as a signal path, except for circuits operating at radio 

fiequencies utilizing coaxial cables. Common ground return conductors for two or more circuits 
are not acceptable. 

Shields shall be bonded to the signal ground bus at the control panel only and isolated 
fiom ground at the field instrument or analyzer and at other locations. Shields or drain wires for 
spare circuits shall not be grounded at either end of the cable run. Terminals shall be provided for 
running signal leads and shield drain wires through junction boxes. 

Spare circuits and the shield drain wire shall be terminated on terminal blocks at both 
ends of the cable run and be electrically continuous through terminal boxes: 

Where instrument cable splicing is required,. provide an instrument stand with terminal 
box rated for the area and environment and mounted approximately 3 feet above grade for 
instrument cable splices with the circuits and individual conductors provided with label as 
specified in Section 16000. 

Cable for paging, security, voice communication, and telephone systems shall be installed 
and terminated in compliance with the manufacturers and the Utilities recommendations. 

3.04 PORTABLE CORD 

Portable power cords feeding permanent equipment, such as pendant cords feeding 
motors for pumps, cranes, hoists, and portable items shall have a wire mesh cord grip of flexible 
stainless steel wire to relieve the tension fiom the cable termination. Connection of portable 
cords to permanent wiring shall be accomplished with dedicated boxes and terminals blocks. 

3.05 TESTING 

The Contractor shall test conductors, wire, and cable in accordance with.Section ‘16030. 

3.06 CABLE SPECIFICATIONS 

The following are included in this section: 



3.06 CABLE SPECIFICATION 

Cable System Identification: DC1 (Data Cable-1) 

Description: Premise Cable: IEC Category 5 UTP; NEMA WC-63.1 
Category 5e; Fast Ethernet: 100 Base TX; 4 pair, #24 AWG 
Cable 

Voltage: 300 V R M S  

Conductor Material: 

Insulation' Material: 

Jacket: 

Manufactum(s) : 

Execution: 

Applications: 

Installation: 

Testing: 

Solid Bare copper 

FRPO - Flame Retardant Polyolefin / 
FEP -Fluorinated Ethylene Propylene; 
Color Coded conductor insulation 

LS PVC - Low Smoke Polyvinyl Chloride with ripcord 
Trade Name Example: Flamarrest 
Sequential Footage Marking: every two feet 
Jacket Color: wed] [Yellow] [Black] [Blue] 

Cooper Industries - Belden 1585A; or equal. 

i '. Gigabit Ethernet Data Communications LAN, CCTV Fixed. 
Component or Composite Video, Digital Video, RS-422, 

Install in accordance with associated equipment 
manufacturer's instruction. 

Test in accordance with paragraph 16120-3.05. 



3.06 CABLE SPECIFICATION 

Cable System Identification: 

i 
DC2 (Data Cable-2) 

Description: Shielded Data Communication Cable; 
Remote YO Cable: RS-485 #22 or #24 AWG Copper. 

Voltage: 30V RMS 

Conductor Material: Tinned copper 

Insulation: Polyethylene; Trade Name Example: Datalene 

Jacket: 

Manufacturer( s) : 

Execution: 

Application: 

Installation: 

Testing: 

PVC or CPE 
Color: Chrome 

Cooper Industries-Belden YM-29560 or equal 

DCU or PLC to Remote YO - Data Communications Cable. 

Install in accordance with associated equipment 
manufacturers instruction. 

Test in accordance with paragraph 16120-3.05. 



3.06 CABLE SPECIFICATION 

Cable System Identification: DC3 (Data Cable-3) 

Description: 

Material : 

Jacket: 

Type: 

Manufacturer( s)  : 

Execution: 

Application: 

Installation: 

Testing: 

Fiber Optic Data Cable; 
6-Conductor: 
Color Examples: 1 -Blue, 2-Orange, 3-Green, 4-Browny 
5-Slatey 6-White; 
Indoor/Outdoor; Heavy Duty-h@PT; Cable Tray Rated 

62.W 25/250 micron 

Chlorinated Polyethylene (CPE) 
Color: [Orange] [Red] 

NEC (UL): OFNR with industrial cable tray rating 
IEEE flame test rated: 802.32 

Cooper Industries-Belden I1 00666; 
or Engineer accepted equal 

Data Communications. (Not Plenum Rated) 

Install in accordance with paragraph 16120-3.03 and 
associated equipment manufacturers instruction. 

Test in accordance with paragraph 16 120-3.05. 



3.06 CABLE SPECIFICATION 

Cable System Identification: 

< 
Multiple Twisted Shielded Pair Cable 

Description: 16 AWG, with overall shield instnunentation cable; 
Number of pairs as shown; 
UL listed, Cable Tray rated. 

Voltage: 600 volts 

Conductor Material: 

Insulation: 

' 

Bare annealed copper; Class-B stranded per ASTM B-8 

15 mil, Polyvinyl Chloride (PVC) with 4 mil nylon, 
90 degree C temperature rated 
Color Code per ICEA Method- 1 : Pairs- Black and White 
with one conductor in each pair printed alpha-numerically for 
identification 

Lay: 

Shield: 

Overall Shield: c 
Jacket: 

Flame Resistance: 

Manufacturer(s) : 

Execution: 

Installation: 

Testing: 

Twisted on a 2-inch lay 

100 percent, 1.35 mil aluminum/polyester.or mylar tape with 
7-strand tinned copper drain wire 

2.35 mil aluminum-Mylar tape with 7-strand tinned copper 
drain wire 

Flame-retardant, moisture and sunlight resistant 45 mil 
Polyvinyl Chloride (PVC) 

UL 1277 and UL 1581 vertical tray flame test 

Okonite, Okoseal-N type SP-OS (Shielded Pairs with Overall 
Shield); or Cooper Industries-Belden equal; or General Cable 
equal 

hstall in accordance with paragraph 16120-3.03. 

Test in accordance with paragraph 16 120-3 -05. 



3.06 CABLE SPECIFICATION 

Cable System Identification: 

Description: 

Voltage: 

Conductor Material: 

Insulation: 

Lay: 

Shield: 

Jacket: 

Flame Resistance: 

Manufacturer( s) : 

Execution: 

Use: 

Installation: 

Testing: 

Single Twisted, Shielded Cable 

Pair or Triad, 16 AWG, instrumentation and signal cable; 
UL listed; Cable Tray rated 

600 volts 

Bare annealed copper; stranded per ASTM B8 

15 mil, Polyvinyl Chloride (PVC) with 4 mil nylon, 
90 degree C temperature rated 
Color Code per ICEA Method-1: Pairs- Black and White 
with one conductor in each pair printed alpha-numerically for 
identification 

Twisted on a 2-inch lay 

100 percent, 1.35 mil aluminum-Mylar tape with a 7-strand 
tinned copper drain wire 

45 mil Polyvinyl Chloride (PVC) li 
UL 1277 

Okonite, Okoseal-N Type P-OS (Pair(s) Overall Shield) and 
Type TOS (Triad@) Overall Shield); 
or Cooper Industries-Belden equal; 
or General Cable equal 

Analog signal cable and RTD device Triad extension cable. 

Install in accordance with paragraph 16120-3.03. 

Test in accordance with paragraph 16 120-3.05. 



3.06 CABLE SPECIFICATION r 
Cable System Identification: 

Description: 

Voltage: 

Conductor Material: 

Insulation: 

Jacket: 

Flame Resistance: 

Manufacturer(s) : 

Uses Permitted: 

Execution: 

Installation: 

Testing: 

Single conductor lighting and receptacle type; 
tndoor branch circuit conductor. 

600 volts 

Bare annealed copper; stranded per ASTM B8 

THWN/THKN, 90 degree C dry, 75 degree C wet, 
Polyvinyl Chloride (PVC) per UL 83. 

Nylon 

UL 83 

Okonite, Okoseal-N, series 1 1 6 - 6 7 - m ;  or equal. 

Lighting, receptacle and appliance circuits 

Install in accordance with paragraph 16 120-3.02. 

Test in accordance with paragraph 16000-3.02 and Section 
16030. 

c 



3.06 CABLE SPECIFICATION 

Cable System Identification: x"w 

Description: Industrial grade single conductor 
Sizes: 14 AWG through 750 kcmil as shown 

Voltage: 600 volts 

Conductor Material: Bare annealed copper; stranded per ASTM B8 

Insulation: 

Jacket: 

Flame Resistance: 

Manufacturer(s) : 

Uses Permitted: 

Execution: 

Installation: 

Testing: 

NEC Type XHHW-2; 90 degree C dry and C wet; 
Cross-Linked Polyethylene (XLP) per ICEA S-66-524 

Color in sizes 14,12 and 10 AWG: Black, Green, Yellow, 
White, Orange, Brown, Red, Blue 

and UL-44; 

None 

UL 83 

Okonite, X-Olene; Cablec, Durasheath XLP; or equal. 

Power, control, lighting and outlet circuits. L 

Install in accordance with paragraph 16120-3.02. 

Test in accordance with paragraph 16000-3.02 and Section 
16030. 
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3.06 CABLE SPECIFICATION 4 
Cable System Identification: MXLP / XLP 

Description : Multiconductor Power Cable and 
Multiconductor Control Cable: 14 AWG stranded 
conductors; Cable tray rated. 

Power Cable: Insulated green grounding conductor sized per the NEC. 

Ground Conductor Size: Multiple sets of multiconductor power cable: 
Oversize the grounding conductor per NEC 250. 

Control Cable Type: 

Control Cable Identification: 

Voltage: 

Conductor Material: 

Insulation: c- 
Jacket: 

Flame Resistance: 

Manufacturer( s) : 

ICEA Method 1, E-2, without white neutral conductor or 
green ground conductor 

Conductors color coded per ICEA and conductors numbered 

600 volts 

Bare annealed copper; stranded per ASTM B8, coated per 
ASTM B33 

RHW/RHH., 90 degree C dry, 75 degree C wet, ethylene 
propylene rubber (EPR) per ICEA 2-68-5 16 and UL 44. 

Cross-linked Polyethylene (XLP) 

IEEE 383 

Okonite, Okonite-Okolon-Okoseal series 202-1 1 -3xxX, 
Cablec, Durasheath EP; or equal. 

. Execution: 

Installation: Install in accordance with paragraph 16 120-3.02. 

Testing: Test in accordance with paragraph 16000-3.02 and Section 
16030. 



! 
3.06 CABLE SPECIFICATION 

Cable System Identification: 

Description: 

Power Cable:. 

Ground Conductor Size: 

Application: 

Conductor Material: 

Insulatiox 

Jacket: 

Shield: 

Flame Resistance: 

Manufacturer(s) : 

Execution: . 

Installation: 

Testing: 

MXLPE / S / PVC 

1000 Volt Rated - Flexible Motor Supply Shielded Cable 

Multi-conductor shielded motor feeder cable with PVC jacket: 
3/C cable with conductors sizes fkom #16-AWG to #2-AWG with 
grounding conductor. 

Sized per NEC 250 

Feeder cable between VFD motor controller and motor. 

Flexible copper with high strand count 

Thermoset Crosslinked Polyethylene (XLPE): 
90 degree C dry, 75 degree C wet, per UL 44. 

PVC over assembly; jacket thickness per UL 1277 
Cable Tray rated UL 1277 Type TC 

Tinned copper braid and foil 

IEEE 3 83 Fire Test (70,000 BTU) 
IEEE 1202: Limited Smoke rated and labeled on cable jacket 
UL 1685: Vertical Tray Flame Exposure Test 

Anixter B2095XX series 

Belden 2 9 5 n  series 

LAPPUSA OLFLEX VFD Symmetrical: lAWG - 500kcmil 
LAPPUSA OLFLEX Servo 2YSLCY-JB flexible cable 

Install in accordance with paragraph 16120-3.02. Install in 
conduit or cable tray. Not to be used for open wiring installation. 
Ground shields at both ends. Shield terminating gland may be 
used at the motor to ensure grounding the shield. 

Test in accordance with paragraph 16120-3.05 and Section 16030. 



3.06 CABLE SPECIFICATION 

Cable System Identification: . 

Description: 

Voltage: 

Conductor Material: 

Insulation: 

c 

Jacket: 

Manufacturer(s) : 

Execution: 

Installation: 

Testing: 

CORD 

Industrial Grade Flexible Portable Cord: 
Synthetic Rubber Insulation with Oil-Resistant Thermoset 
Jacket construction: 
Type SOOW for 600 Volt circuits; 
Type SJOOW for 300 Volt circuits 

600 V RMS where shown or where unspecified: 
Type SOOW 

Flexible rope stranded annealed copper per ASTM B189 
and B33. 

Insulation: Ethylene propylene (EPR) per ICEA S-68-516 
and rated for continuous operation at 90 degrees C. 
Green used for ground only 
Color: 
2/C Black and White; 
3/C Black, White, and Green; 
4/C Black, White, Red arid Green; 
5/C Black, White, Red, Green, and Orange 

Heavy-duty Neoprene per ICEA S-68-5 16; 
Color: [Black] [yellow] 

Okonite: Okocord; American Insulated Wire Cord equal; or 
Engineer accepted equal. 

Install in accordance with paragraph 16 120-3.02. 

Test in accordance with-paragraph 16120-3.05. 
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3.06 CABLE SPECIFICATION 

Cable System Identification: 

Description: 

’ Voltage: 

Conductor Material: 

Insulation Material: 

Jacket: 

Manufacturer(s) : 

Execution: 

Applications: 

Installation: 

Testing: 

COAX 

Premise Cable: Indoor Riser and Plenum with FRPE Jacket 
Outdoor / Watertight: Ductbanks Systems with PE Jacket 
Low Loss Flexible Communication Coaxial Cable 

300 V; Voltage Withstand: 3000 Volts DC; 

Solid 18 AWG; 
Nominal Impedance: 50-ohm; 
Nominal Capacitance: 20 Pico-Farad per foot; 
Bend Radius: 2 inches 

Foam Polyethyleine (PE) or Tetrafluoroethylene (TFE) 
UL Flame Test: NFPA-262 
NEC Type Specification: CMP 

Polyethylene (PE), Fire Retardant Polyethylene (FRPE) or 
Fluorinated Ethylene Propylene (FEP) 

Times Microwave System: LMR-500; 

or Engineer accepted equal. 
Belden Number 83242: 50-ohm Coax -- RG Type 142 B/U; L<. 

Giga-Hertz Data Communications, CCTV Fixed. 
Component or Composite Video, Digital Video 

Install in accordance with associated equipment 
manufacturer’s instruction. 
Provide male, female, TNC Male, UHF Male, straight, 
bulkhead, right-angle etc connectors, ‘fittings, with crimp 
tools, dies, strip tools, deburr tools and cutting tools as 
required for the installation. 

Test in accordance with paragraph 16120-3.05. 



3.06 CABLE SPECIFICATION 

Cable System Identification: Submersible Pump Cable 
< 

Description: Extra Heavy Duty Flat Submersible Pump Cable 

Voltage: 600 Vac 

Conductor Material: Soft annealed copper per ASTM B-33 and ASTMB-172 
configured as flexible ropelay-stranded. 

EP: ethylene propylene rubber: 
Class 2.5A 90-degree C UL62 

Insulation Material: 

Jacket: 

Color Code: 

Sizes: 

CPE: Chlorinated Polyethylene Rubber per ICEA S-75-381 
and S-68-516 rated as moisture resistant and flame retardant, 
90-degree C Dry and Wet. 

Phase Conductors: black, yellow, red 
Ground Conductor: green with yellow stripe 

AWG #4 through 500 kcmil 

Manufacturer(s) : Paige Pumpwire 
or Engineer accepted equal. 

Execution: 

Applications: Deep water well submersible pump cable installed within 
well casings 

Installation: Install in accordance with associated equipment 
manufacturer’s instruction. 

Testing: Test in accordance with paragraph 1 6 120-3.05. 

**END OF SECTION** 
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SECTION 16140 

WIRING DEVICES 

When modzfiing this specijication for Gre on a project, delete all Notes to Specijkr WTS) after 
the Specifier reads the "3. Right click on the WTS" Style in the listing in the STYLES AND 
FORMAirTING area, click on SELECTALL - LNSTANCE(;), and depress the DELETE burton 
on the keyboard. 172en scroll through the entire document, checking to emure that trll NTS have 
indeed been deleted. 

PART 1--GENERAL 

1.01 DESCRIE'TION 

This Section specifies Wiring devices consisting of receptacles, plugs, switches and 
appurtenances. 

1.02 REFERENCES 

7 3 ~ s  Section contains references to the following documents. They are a part of this Section 
as specified and modified. In the event of conflict between the requirements of this Section and 
those of the listed documents, the requirements of this Section shall prevail. 

Enclosures for Electrical Equipment (1 000 volts maximum) 

PART 2--PRODUCTS 

Wiring devices shall be UL approved for the current and voltage specified and shall comply 
with NEMA WD- 1. Devices shall contain provisions for back wiring and side wiring with captive 
binding screws. 

Provide devices colored to conform to manufacturer's or industry standard for special use 
such as orange for isolated ground receptacles, blue for surge suppression receptacles, and red for c 



i emergency power receptacles. Normal use devices shall be brown and devices located in finished 
areas shall be ivory. 

2.02 RECEPTACLES AND PLUGS 

A. GENERAL: 

Receptacles shall be grounding type. 

B. 120V RECEPTACLES: 

1. INDOOR, CLEAN AREAS: Unless shown otherwise on the Drawings or 
Schedules, receptacles shall be duplex 20 amp, NEMA 5-20R, and shall accept NEMA 5-1:5P and 
5-20P plugs. Where the manufacturer of cord connected equipment requires and isolated ground, a 
receptacle with isolated ground shall be provided. 

Isolated ground receptacle manufactures: [Hubbell IG-5362, Arrow-Hart IG53623, or 
equal. 

Manufactures: flubbell 5362,5362-AI] or equal. 

2. OUTDOOR, PROCESS OR CORROSIVE AREAS: Receptacle shall be 
duplex, 20 ampere, NEMA 5-20R, and shall accept NEMA 5-15P and 5-20P plugs. Receptacle and 
plug shall be corrosion resistant, marine duty with yellow polycarbonate weatherproof lift covers. i 

Manufacturers: pubbell 53CM62/53CM21,15W33W/O BOX], or equal. 

C. 250V RECEPTACLES: 

Receptacles shall be duplex 15 ampere, NEMA 6-1'5RY and shall accept NEMA 6-15P plug 
caps. 

. Manufacturers: [Hubbell 5662, Arrow Hart 5662, or equal. Plug caps shall be Hubbell 
5666-C, Arrow-Hart 68661, or equal. 

D. PLUGCAPS: 

Male plug caps for 120 volt and 250 volt receptacles shall be of the cord grip armored type 
with heavy phenolic housing, of the same manufacture as the receptacle. Plug caps shall be rated 
15 amps. One plug cap shall be provided for every four receptacles M s h e d ,  with a minimum of 
two plug caps being provided. Plug caps shall be delivered to Arizona Water Company, 

E. THREE PHASE RECEPTACLES AMI PLUGS: 

Receptacles shall be suitable for 480 volt, 3-phaseY 4-wire service, with ampere ratings as 
specified. Receptacles and plugs shall be designed so that the grounding pole is permanently 



connected to the housing. The grounding pole shall make contact before the line poles are engaged 
when the plug is connected to the receptacle housing. y 

Single: 

Three-way 

Four-way: 
SPST momentmy 
Three position center off momentaqc 

The plug sleeve shall also make contact with the receptacle housing before the line and load 
poles make contact. Receptacles shall be provided complete with cast back box, angle adapter, 
gaskets, and a gasketed screw-type, weathertight cap with chain fstena.  Each receptacle shall be 
provided with one plug. 

PS 15AC1 HBL1201 PS 20AC1 HBL1221 

PS 15AC3 HBL1203 PS 20AC3 HBL1223 
PS 15AC4 HBL1204 PS 20AC4 HBL1224 

# 7842 -- -- -- 

#1250 HBLl556 -- HBL1557 

Manufactures: [Crouse-Etinds ''Arktite," Appleton "Powertite,") or equal. 

F. RECEPTACLES FOR HAZARDOUS AREAS: 

Receptacles for use in hazardous areas shall be rated in accordance with NEC for the area in 
which they are to be located and shall be factory sealed. Receptacles shall be designed so the plug 
must be inserted and tumed before load is energized. Receptacles shall be provided with mounting 
box, sealing chamber, and compatible plug. Voltage and current ratings shall be as 120 Vac, 20- 
ampere. 

Manufacture: [Appleton ' W-Line," Crouse-Hinds I' Ark-Gard 2,"] or equal. 

2.03, SWITCHES 

A. 

General purpose switches shall be quiet AC type, specification grade, back and side wired, 

GENE= PURPOSE (INDOOR, CLEM AREAS): 

and shall be provided in accordance with rated capacities as required or as indicated on Drawings or 
Schedules. Switches shall match receptacles in color. 

, 

Mkufactures: General Electric, Hubbell, or accepted substitute, as follows: 

B. SWITCHES FOR HAZARDOUS AREAS: 

Switches for control of lighting and small single-phase power loads in hazardous areas shall 
consist of a factory assembled and sealed combination general purpose type switch in an explosion- 
proof housing. . P  L. 



Switches shall be rated in accordance with NEC for the area in which it is to be installed. 
I 

The external operating mechanism shall consist of a wing-type handle having the "ON" and "OFF" 
positions visible fiom the fiont. 

Manufactures: [Crouse-Hinds EDSC Type, Appleton EDSC Type], or equal. 

C. SWITCHES FOR OUTDOOR AND CORROSIVE AREAS: 

Switches shall be 20-ampere with WeatherprooB corrosion resistant neoprene plate. 
Switches shall be mounted in "FS" type copper-free aluminum or PVC mounting box-. 

Manufactures:. Hubbell or Arrow-Hart as follows: 

2.04 DEVICE PLATES 

Device plates shall be provided with switches. In non-corrosive indoor areas, receptacle 
device plates shall be made of sheet steel, zinc electroplated with chrome finish as manufactured by 
Crouse-Hinds, Appleton, or equal. 

Device plates in corrosive or outdoor areas shall be corrosion-resistantlmarine-duty type. 
Device plates for explosion-proof equipment shall be factory provided with the equipment. 

Device plates shall be provided with engraved laminated phenolic nameplates with 1/8-inch 
white characters on black background. 

Nameplates for switches shall identify panel and circuit number and area served. 
Nameplates for receptacles shall identify circuit and voltage if other than 120 volts, single phase, 

2.05 PLUGSTRIPS 

Plug strips shall be manufactured of sheet steel with the receptacles mounted on the front 
cover. The fiont cover shall be removable. 

Plug strips for office and laboratory areas shall have single 3 wire, 20 ampere grounding 
type receptacles mounted along the strip on a single circuit. 

Plug strips for work benches in shop and laboratory areas shall have 3 wire, 20 ampere 
'grounding type duplex receptacles mounted along the strip on the c$cuits specified. Sufficient 

16140-4 
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space shall be provided behind the receptacles for ten No. 12 AWG conductors in accordance with 
(- the NEC space rules. 

Manufacture of plug strips: Plugmold, or equal. 

2.06 PRODUCT DATA 

The Conkactor shall provide catalog cuts for all materials provided under this section. 

PART 3--EXECUTION 

Boxes shall be independently supported by galvanized brackets, expansion bolts, toggle 
bolts, or machine or wood screws as appropriate. Wooden plugs inserted in masonry or concrete 
shall not be used as a base to secure boxes, nor shall welding or brazing be used for attachment. 

Receptacles and switches installed in sheet steel boxes shall be flush mounted. Flush 
mounted receptacles shall be located 18 inches above the floor unless otherwise indicated. Switch 
boxes shall be mounted 48 inches above the floor. Receptacles installed in cast device boxes shall 
be located'48 inches above the floor. 

Wiring devices shall be tested for correct'connedions. 

**END OF SECTION** c 





SECTION 16155 

INDIVIDUAL MOTOR STARTERS 

When mdifiing specification for ure on a project, delete all Notes to Specifier (NTS) a$er the 
Specifier reads the NTS. Right click on the "NTS" Sqle in the listing in the STYLES AND 
F O M T T I N G  area, click on SELECT ALL - i7KE"CE(S), and depress the DELETE button 
on the keyboard. Then scroll through the entire document, checking to ensure that all lvTS have 
indeed been deleted. 

Edit >Find> bracket ' I [  "for blanks to beJilled in, alternative choices, and provisions that may 
or may not be included depending on the application. Delete unused alternative choices and 
provisions as appropriate, Jill in blanks, and mod@ font of the text that is included. 

PART 1--GENERAL 

1.01 DESCRlPTION 

This section specifies individual motor starters and motor controllers installed in enclosures 
other than motor control centers. Refer to drawings for product, device, and circuit requirements. 

1.02 REFERENCES 

This section contains references to the following documents. They are a part of this section 
c- 

as specified and modified. h the event of conflict between the requirements of this section and 
those of the listed documents, the requirements of this se@on shall prevail. 

NEMA 250 

1.03 SUBMITTALS 

The following submittals shall be provided: 

1.  Verification of fault withstand ratings, as applicable, and interrupting 
ratings 

2. The bill-of-material, schematic diagram, and wiring diagrams 



PART 2--PRODUCTS 

2.01 ENCLOSURE 

The door to the motor starter enclosure shall be interlocked with an externally operated 
disconnect handle. Disconnect handle shall be arranged to indicate disconnect position. The 
disconnect operator handle shall have provisions to accept up to three 3/8-inch shackle padlocks to 
lock the disconnect in the open position. 

Enclosures shall be: 

1. 
2. 
3. 

NEMA 12 for indoor areas. 
NEMA 4X for outdoor and process locations. 
NEMA 7 cast metal for hazardous areas. 

2.02 MOTOR BRANCH CIRCUIT PROTECTION 

A. GENERAL: 

Motor branch circuit protection shall be provided by fused disconnect switches or molded 
case motor circuit protectors as specified or as indicated. 

B. FUSED DISCONNECT SWITCHES: 

Fused disconnect switches shall be provided with visible knife blades, shielded line 
terminals and quick-make, quick-break switch operator. Fuse clips shall be Class R rejection type 
and sized for UL Class RK, onetime, he-delay fuses. Fuse assembly shall have a minimum short 
circuit capacity of 50,000 amps symmetrical. 

C. MOLDED CASE MOTOR CIRCUIT PROTECTORS: 

The motor circuit protector (MCP) type molded case circuit breaker shall only be used as a 
part of a combination motor starter. 

The MCP shall operate on the magnetic principle with a current sensing coil in each of the 
three poles to provide an instantaneous trip for short circuit protection. The trip setting shall be 
adjustable over a range of 700 to 1300 percent of the full load current of the motor served and shall 
be adjustable fiom the h n t  of the breaker. 

The MCP circuit breaker shall be rated to interrupt 42,000 ampere symmetrical when used 
in conjunction with an individual motor starter. 

2.03 MOTOR STARTERS 

The basic full voltage, non-reversing motor starter (FVNR) shall consist of a 3 pole, 
600 volt AC contactor, transient surge suppressor, and solid-state overload relay, NEMA Size-1 
minimum. 



Reversing (FVR) and multispeed (2S2W) starters shall have additional contactors, overload 
relays and auxiliary relays as required for the specified functions. 

i- 

The contactors shall comply with NEMA ICs and NEMA rated for the horsepower as 
specified. 

Overload relays shall be .adjustable solid-state with protection for each of the poles. An 
overload condition shall cause the overload relay to latch in the open position. 

Reset shall be accomplished with a reset button located on the unit door exterior. Trip 
setting shall be adjustable from 85’to 11 5 percent of rating. Provide fl] f2j Form-C 2-ampere 
auxiliary contact for remote monitoring of the overload alarm condition. 

2.04 SOLID STATE STARTERS 

The solid state reduced voltage motor starter shall consist of a self-contained unit for the 
control of 3-pole, 46O-volt, 60-Hertz electric motors. The starter shall use solid-state components 
to limit current during motor starting and stopping. The starter shall include built-in bypass contacts 
operating closed when the motor is running at speed. 

Controls shall permit selection among soft-start with selectable kickstart, current limiting 
with starting that is programmable 50 to 600 percent of full load current and field set as required. 
Full voltage start with ramp time less than 0.25 second, dual ramp start, or a start profile designed to 
reduce fluid surges when starting pumps. Controls shall permit field selection among ramp to stop, 
coast to stop, or stop profile designed for use with pumps. 

Provide an alphanumeric, backlit LCD display. Example: four-line 16-character, for 
controller set-up, diagnostics, status and monitoring. Provide a keypad for parameter adjustment. 

Provide motor overload protection with selectable trip classes of 10,1520 and 30 utilizing 
threephase current sensing, initially field set at 20 and field adjusted as required for the application 
by the Factory Engineer. 

Provide a minimum of fi>ur 2-ampere, 240 Vac rated auxiliary contacts for customer use. 
Configure output contacts for: “Auto-Mode” status, “Ready’ status, “Full-speed-Bypass” status, 
and “Fault” alarm. Provide for remote start command. Provide for remote stop command. 

Provide the following monitoring functions indicated through the LCD display: 

1. Three-phase current 
2. Three-phase voltage 
3. Power in kW 
4. Power usage in kwh 
5. Power factor 
6. Elapsedtime. 



Provided as standard: 

1. Pre-start line fault alarm 
2. 
3. 
4. 
5. Over-temperature 
6. 

Running line fault advising power loss 
Shorted or missing load connection 
Prestart power loss with phase indication 

Fault alarm with phase problem indication. 

Provide the following defeatable protection as standard: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Under-load 
Under-voltage 
Over-load 
Over-voltage 
Voltage Unbalance 
Excessive Starts Per Hour 
Phase Reversal 
Stall 
Jam. 

When fault conditions are detected, the controller shal1,inhibit starting or shut down. 
Fault diagnostics shall be indicated in descriptive text on the LCD display. The exclusive use of 

indication. 

I 
i i  fault codes is unacceptable: Provide an auxiliary contact that is programmable for fault 

Manufacture and model: 

1.  Eaton - Cutler Hammer 
2. Allen Bradley 
3. Benshaul 

2.05 TERMINAL BLOCKS 

Terminal blocks shall be heavy duty, rated at 20 amperes, 600 volts, and shall contain 
integral marking strips. 

Terminal blocks shall bqprovided for external control connections. Spafe terminals shall be 
provided as specified. Ter~ni~ials shall be permanently identified with the numbers specified. 

2.06 CONTROL DEVICES 

Combination starters shall be provided with door-mounted control devices as shown on the 
diagrams. Control devices shall be as specified in Section 16175. 



2.07 TRANSIENT SURGE SUPPRESSORS 

Transient surge suppressors shall be provided in each starter. Suppressors shall be 
encapsulated, three component, solid-state circuit, in a module suitable for mounting directly to the 
starter coil: Additional space for suppressors shall not be required. Suppressors shall be rated 
120 volts AC/DC. 

c 

starter 

Size 1 
Size 2 
Size 3 

Size 4 

2.08 CONTROL CIRCUIT TRA"SF0RMERS 

Each combination motor control unit shall be provided with a control circuit transformer 
rated for 480 x 240-120V, single phase, 60 Hertz, Unless otherwise specified, transformers shall 
have a minimum volt-ampere rating as follows: 

CPT Minimum 
Volt-Ampere Rating 

100 

150 

200 
300 

The transformer size shall be increased if the devices applied will cause a control 
transformer overload or secondary terminal voltage to drop to or below 95 percent of rated 
secondary control voltage when rated primary voltage is applied. Each control transformer shall be 
mounted within the enclosure along with its associated circuit breaker and starter. 

c 
2.09 CONTROL CIRCUIT FUSING 

Two primary fuses, rated to interrupt 200,000 amperes at 600 volfs, shall be provided on all 
* 

motor starters. 
I 

. Each control circuit transformer shall be provided with one control circuit secondary fuse. 
The secondary fuse shall have an interrupting rating of 10,000 amperes at 250 volts. The secondary 
hse  shall be sized at 125 percent of full load current. Fuses shall have time delay characteristics as 
required to prevent false tripping due to coil in-rush currents. 

Fuse holders shall be lamp indicating type for blown fuse indication and shall contain neon 
lamp, clear transparent knob, and solder terminals. 

2.10 WIRING 

Conductors shall be 90-degree C switchboard type. Conductors shall be identified with tag 
numbers as specified in 16000. 



/ 2.1 1 MANUAL STARTERS 
: 

Manual starters shall comprise a horsepower rated quick-make, quick-break, toggle 
mechanism together with overloads in all phase conductors. 

2.12 

2.13 

NAMEPLATES 

Nameplates shall be provided in accordance with the requirements of 16000: 

PRODUCT DATA 

The following product data shall be provided: 

1. 

2. 

Operating and maintenance as specified. 

Manufacturer’s catalog data for all material provided under this section. The 
catalog data shall be assembled in a folder with each page clearly marked 
with the item and reference number to the specification. 

3. MCP and solid-state overload rating selection data. 

4. 

5. 

Product calibration and setup information. 

A copy of the electrical diagrams in a plastic folder in the units. 

PART 3--EXJZCUTION 

3.01 DEVICE CALIBRATION AND TESTING 

The Contractor shall size the overload relay heater elements or adjust the.solid-state 
overload device to the actual nameplate full load amperes of the motor connected to the starter. 

The Contractor shall adjust motor circuit protector to the lowest setting not causing false 
tripping. 

The Contractor shall record the settings on each motor controller and record the settings as 
part of the Record As-Built drawing submittal. 

3.02 MOUNTING HEIGHT 

The Contractor shall mount the center of the local motor starters at 48 inches above the floor 
or grade. 



3.03 ir TESTING 

Local motor starters and circuits shall be tested in accordance with Section 16030-Testing. 

**END OF SECTION** 

e 





SECTION 16175 i 
MISCELLANEOUS ELECTRICAL DEVICES 

e 

When rnodifiing this ?pec@cation. for use on a project, delete all Notes to SpeciJier (NTS) ajer 
the Spec@?er reads them. Right click on the “NTS” Style in the, listing in the S W U S  AMI 
FORMATTING area, click on SELECT ALL - LNSTANCE(S), and depre*w the DELETE button 
on the kzyboard. Then scroll through the entire document, checking to ensure that all W S  have 
indeed been deleted. 

Edit >Find> bracket“[ Is for Hanks to be filled in, alternative choices, and provisions that m y  
or may not be included depending on the application. Delete unused alternative choices and 
provisions as appsopriate, fill in blanks, and rnodzfi font ‘of the text that is included. 

PART 1 --GENERAL 

1.01 DESCRIPTION 

The vendor, manufacturer, and custom control panels shall provide enclosures, selector 
switches, pushbuttons, indicators, terminal strips, surge devices, nameplates, testing procedures, 
wiring method, wiring color coding, wire labeling, separation between power, controls, and 
instruments, hardwired logic relays or PLC logic products as specified herein [and in Section 
16176 or 173101. 

A. This section specifies electrical control and monitoring devices: 

1. Control Devices: 

a. Pushbuttons 
b. Selector Switches 
c. Indicating Lights 
d. Control Station Enclosures 

2. Control Relays: 

a. Load-Switching 
b. Logic Level Switching 
C. Timers and Time Switch 
d. Alternators 

B. This section specifies power devices: 

1. Magnetic Contactors: 

a. Lighting Contactors 
b. Motor Contactors 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Safety Disconnect Switches 

Manual starters per Section 16 155 - Individual Motor Starters 

Field Instrument and Field Analyzer: Key-Switch in control station with 
surge devices 

Overcurrent Protection: Circuit breakers 

Elapsed Time Indicators 

Current transformers and transducers 

Time Switch 

Motor Driven Timers - On Delay and Off Delay 

Intrusion Switches and Override Key Switches 

Th~OStatS 

Static Ground Indicator and Interlock System 

C. Request clarification where conflicts occur with this section and other sections in 
Divisions 11,15,16 and 17. 

1.02 REFERENCES 

This section contains references to the following documents. They are a part of this section 
as specified and modified. Where a referenced document contains references to other standards, 
those documents are included as references under this section as if referenced directly. In the evexit 
of confhct between the requirements of this section and those of the listed documents, the 
requirements of this section shall prevail. 

Unless otherwise specified, references to documents shall mean the documents in effect 
at the time of Advertisement for Bids or Invitation to Bid or on the effective date of the 
Agreement if there were no Bids. 

If referenced documents have been discontinued by the issuing organization, references 
to those documents shall mean the replacement documents issued or otherwise identified by that 
organization or, if there are no replacement documents, the last version of the document before it 
was discontinued. 

Where document dates are given in the following listing, references to those docunients 
shall mean the specific document version associated with that date, regardless of whether the 
document has been superseded by a version with a later date, discontinued or replaced. 

,,- 

i 



NEMA 250 Enclosures for Electrical Equipment (1 000 volts maximum) 

1.03 SUBMITTALS 

The following submittals shall be provided in accordance with Section 161 76: 

1.  A copy ofthis specification section, with addendum updates included, and 
all referenced and applicable sections, with addendum updates included, 
with each paragraph check-marked to indicate specification compliance or 
marked to indicate requested deviations from specification requirements. 

. .  

Check marks shall denote full compliance with a paragraph as a whole. If 
deviations from the specifications we indicated, and therefore requested by 
the Contractor, each deviation shall be underlined and denoted by a number 
in the margin to the right of the identified paragraph, referenced to a detailed 
written explanation of the reasons for requesting the deviation. 

The Construction Manager, Arizona Water Company, shall be the final 
authority for determining acceptability of requested deviations. The 
remaining portions of the paragraph not underlined will signify compliance 
on the part of the Contractor with the specifications. 

Failure to include a copy of the marked-up specification sections, along with 
justification(s) for any requested deviations to the specification requirements, 
with the submittal shall be sufficient cause for rejection of the entire 
submittal with no further consideration. 

2. Arrangement drawings of the panel enclosure indicating the front door and 
panel equipment arrangement and dimensions, and enclosure type. 

3. Nameplate legend with engraving and sizes. 

4. Internal layout drawings showing all components. 

5 .  List of materials and components with the layout drawings. 

6.  Elementary / schematic diagrams 

7. Internal wiring connection diagrams. 



8. External %g interconnection diagrams including interlocks. 

Lock-Out-Stop pilot device is not a power disconnect and should never be used as a power 
disconnect. BC considers LOS as a safety problem and should not be used. Some Electrical 
Inspectors and Owners are prohibiting the Lock-Out-Siop feature and insisting on a power 

requirements for a local disconnect. 
disconnect at the equipment for safety consideration and to meet more stringent NEC 

9. Power and control single line diagrams, where motor controllers are 
included. . 

ri 

10. Manufacturer's catalog data for all material provided under this section shall 
be assembled in a folder with each page clearly marked with the item model 
number and reference number to the specification. 

PART 2--PRODUCTS 

2.01 CONTROL DEVICES 

A. PUSHBUTTONS: 

Pushbuttons shall be flush head, heavy-duty, with NEMA rating to match enclosure type. 
Operators shall be green for start fimction, red for stop functions, and black for all other functions. 
The escutcheon legend shall be as specified on the drawings. 

1. UL Listed. 

2. Dielectric Strength: 1300 Volts for one minute for Logic Reed contacts, 
2200 Volts for one minute for other contacts. 

3. 30.5mm mounting hole. 

4. Temperature operating range -1 0 degree C. to +55 degree C. 

5. Momentary contact type 

6. When switching circuits are monitored by programmable controllers or other 
solid state circuits, furnish hermetically-sealed, logic-reed type contacts rated 
not less than 0.15 amperes at 150 Vac and 0.06 amperes at 30 Vdc. 

7. When switching circuits are not monitored by programmable controllers or 
other solid state circuits, furnish contacts with NEMA Utilization Category 
rating A600 rated not less than 10 amperes continuous and 6 amperes break 
at 120 Vac. 



c. 

For example, LOS feature allows the Operator to lock out the standby pump to save it for 
emergency operation. 

The E-Stop device replaces the Lock-Out-Stop device. The emergency-stop pushbutton is a 
maintained-contact red-mushroom-head that stops the equipment. The Operator must pull out 
pushbutton, as one of the permissives to re-start the equipment. 

if lock-out-stop pushbuttom required by A WC to match existing equipment and they are shown 
on the electrical diagrams, then add the following statement to this paragraph. "Pushbuttons 
designated "Lock-Out-Stop" @OS) shall be provided with a padlock attachment to maintain the 
device in a depressed (stop) position." 

B. SELECTOR SWITCHES: 

Selector switches shall be heavy-duty with NEMA rating to match enclosure type. Selector 
switches shall have maintained position contacts. Switches shall be provided with contact blocks 
and number of positions as required performing the specified or indicated operations. 

The escutcheon legend shall be as specified on the drawings. Provide: 

1. UL Listed. 

2. Dielectric Strength:. 1300 Volts for one minute for Logic Reed contacts, 
2200 Volts for one minute for other contacts. 

3. 3 0.5mm mounting hole. 

4. Temperature operating range -10 degree%. to +55 degree C. 

5. Standard knob operator (not lever type nor wing lever type) 

6.  Number of positions and contact configuration as shown on Drawings. 

7. When switching circuits are monitored by programmable controllers or other 
solid state circuits, furnish hermetically-sealed, logioreed type contacts rated 
not less than 0.15 amperes at 150 Vac and 0.06 amperes at 30 Vdc. 

8. When switching circuits are not monitored by programmable controllers or 
other solid state circuits, furnish contacts with NEMA Utilization Category 
rating A600 rated not less than 10 amperes continuous and 6 amperes break 
at 120 Vac. 

Manufacturer: Cutler H m e r  or Square D.. 

Field instruments and field analyzers shall have a lock-out style selector switch for locking 
on or locking off the l2OVac power source. The selector switch shall use a control station in 
NEMA-l2,4,4X, or 7 as required by the area classification. 



( Provide 0-WGedney Class 441 with two position key-operated maintained contact switch. 
Provide surge protection device that matches the enclosure type of the power disconnect type 
control station, field instrument, or field analyzer: Telematic TP48 transmitter surge protection 
device or equal. 

C. INDICATING LIGHTS: 

Indicating lights shall be heavy-duty 111 voltage 12OVac or 24Vdc push-to-test LED type 
with NEMA rating to match enclosure type for installation in a 30.5mm hole. Furnish with.28 chip 
high visibility LED. Manufacturer: Cutler Hammer or Square D. 

Indicating Light Lens Color: 
L - 

Lens Color 

Green 

Amber 
Red 

White or Clear 

Blue 

D. 

E. 

Typical Function 

Danger, running 

Fault condition, attention 
Ready condition 

Normal condition 

Advisory 

Example 

Equipment operating, motor running, valve open, 
power voltage applied, cycle in automatic 

Equipment failure, status abnormal 

End of cycle; unit or head returned; motors 
stopped; motion stopped; contactors open, valve 
closed 

Normal pressure of air, water, lubrication, control 
power on, status okay 

Control mode not in automatic 

(, 

CONTROL STATION ENCLOSURES: 

1. Enclosures locations and ratings: 

a. Indoors: NEMA 12 . 

b. Outdoors and Corrosive areas: NEMA 4X stainless steel, [or non- 
metallic in chlorine storage areas] 

C. NEC 500 Hazardous Areas: NEMA-7. 

CONTROL POWER TRANSFORMERS: 

1. 
2. 

Sized for the panel devices and products. 
Dual primary and single secondary fusing. 



2.02 CONTROL RELAYS c 
A. LOAD-SWITCHING CONTROL RELAYS: 

Control relays used for switching loads such as solenoids, actuators, contactors, motor 
starter coils, remote interlocking; etc. shall be heavy-duty machme tool type. 

Contacts shall be 4-pole and be field interchangeable to either normally-open or normally- 
closed. Relay shall be capable of accepting a 4-pole adder. . 

AC relays shall have NEMA A600 contact ratings and electrical clearances for 600 volts. 
DC relaysshall have NEMA P300 contact ratings and electrical clearances for 250 volts. 

Manufacturer: Allen Bradley Bulletin-700, Square D Class 8501 , or equal. 

B. LOGIC LEVEL SWITCHING CONTROL RELAYS: 

Control relays for signal circuits shall have a minimum of three SPDT, gold-flashed, fine 
silver contacts rated 3-ampere resistive at 120V AC or 28Vdc. 

Control relays shall be plug-in type with heavy-duty, barrier-protected screw terminal 
sockets and clear polycarbonate dust cover with clip fastener. 

AC models shall have neon lamp indicator wired in parallel with coil. DC models shall 
have LED lamp indicator wired in parallel with coil. 

Manufacturer: Potter Blumfield series KUP; Schrack Series R4; or equal 

C. TIMERS: 

1. Multi-function, micro-controller based, socket mounted timing relay. 

2. Single functions: 

a. 
b. 
C. 

. d. 
e. 
f. 
g* 
h. 
i. 
j. 

Delay on Make 
Delay on Break 
Recycle (on time firsf, equal recycle delays) 
Single shot 
Interval 
Trailing edge single shot 
Inverted single shot 
Inverted delay on break 
Accumulative delay on make 
Re-triggerable single shot 



. .  

3. ' Dual functions: 

a. 
b. 

d. 
e. 
f. 
g. 
h. 
i. 

k. 

C. 

j. 

Delay on make/delay on break 
Delay on makehecycle (on time first, equal recycle delays.) 
Delay on makdinterval 
Delay on makdsingle shot 
Intervalhecycle (on time first, equal recycle delays) 
Delay on bredrecycle (on time first, equal recycle delays) 
Single shothecycle (on time first, equal recycle delays) 
Recycle - both times adjustable (on time first) 
Recycle - both times adjustable (off time first) 
IntervaUdelay on make 
Accumulative delay on makelinterval 

4. Time delay range, switch selectable: 

a. Single function 0.1 second to 1,705 hours in 8 ranges. 

b. Dual function 0.1 second to 3,100 minutes in 8 ranges. 

c. Setting accuracy +/- 1 percent or 50 milliseconds, whichever is 
greater. 

d. Repeat accuracy +/- 0.1 percent or 16 milliseconds, whichever is c. 
greater. 

5. output: 

a. Two Form-C electromechanical isolated contacts. rated 10-amperes 
resistive at 24OVac 

b. Rated 1/3-horsepower at 120 or 24OVac 

c. Double-pole double-throw: DPDT. 

d. Mechanical life: 10,000,000 operations 

e. Electrical life: 1,000,000 operations at full load. 

6 .  Mounting: Magnal Plug 1 1-pin socket 

7. Environment: -20 to +65 degree C. 

8. Manufacture: 



c 

a. ABB / SSAC’s multifunction type TRDU time delay relay with 
dip-switch function setting with 12Vdc, 24Vac, 120Vac, 24OVac 
inputs as required or indicated or equal. 

D. TMESWITCH; 

Provide an electronic time switch with h11-year control in a NEMA 3R enclosure. The 
switch shall incorporate a non-volatile memory that maintains programmed switching times for 
the life of the time switch and provide a factory installed field replaceable lithium or alkaline 
battery for time keeping and calendar information for a minimum of 8 years. Furnish with one 
single-pole, double-throw output switch rated 20-ampere at 24OVac. Furnish with manual 
override control. 

Manufacturer: 

a. 
b. 

Intermatic Model ET701 15CR or equal. 
Paragon Electric Company, Inc. EC71ST or equal. 

E. ALTERNATING RELAY: 

1. Alternate ‘assignment between “Duty” and “Stand-by” at the end of each run 
cycle. 

2. Double-pole, doublethrow output relay rated for 7-amps inductive at 120- 
volts AC. Isolation not less than 1,500-volt RMS input to output. Life of 
1,000,000 operations at 111 electrical load. 

3. Switch to select alteration or continuous operation of either load. 

4. Mount in Magnal 1 1-pin socket. 

5.  Operating temperature range of -20 to +60degree C. 

6.  Manufacturer: ABB-SSAC type ARP series or Engineer accepted substitute. 

F. MOTOR DFUVEN TIMERS- ON DELAY AND OFF-DELAY: 

1. Time Delay Relay - Upon Energization (TDE) or Upon De-Energization 
(TDDE): TDE driven by a 120 Vac synchronous motor that starts timing 
when initiated by an external signal via closing a dry contact. Turn a knob 
on the front of the dial for h e  settings. TDE device will reset upon power 
failure. TDDE device will not reset upon.power failure. Special 
configuration where specified: will not reset upon power failure. 

2. Provide a pilot light visible from the fi-ont of the h e r  to indicate when the 
timer motor is energized. Provide visual indication by a cycle progress 



*- 

i pointer that advances to zero fiom the setting then back to zero as time 
progresses. 

3. Provide two of "instantaneous" NEMA Form-C output contacts that actuate 
when the timing is initiated. Provide two "delayed" NEMA Form-C contacts 
that actuate when the unit has timed out or de-energized. The timer auto- 
matically resets, when the timing cycle is completed. Contact ratings: 10- 
ampere at 120 Vac and 5-ampere at 240 Vac. 

4. Permmentlymount and setup the timer with the initial settings shown or 
specified. Timer range with 16 configurations from 5-seconds to 6O-hours. 
Range and timer setpoints shown on drawings. 

5. Timer Manufacturer: Eagle Cycl-Flex Automatic or Manual Reset Timer: 
HP5 series or HPSE series; Automatic Timing Controls, Series 305D Motor 
Driven Analog Reset; or equal. 

2.03 MAGNETIC CONTACTORS 

A. LIGHTING CONTACTOR: 

Lighting contactors shall be 100 percent rated for ballastand tungsten lighting, resistance 
and other non-motor loads. 

Contactor shall be rated 6OOVac, 60-Hertz with the ampere rating and number of poles as 
indicated on the drawings. Provide a minimUm of two poles per NEMA ICs 2-21 1B for industrial- 
duty applications. 

The following options shall be available and shall be provided as indicated on the drawings: 

1. 
2. 
3. 
4. 

Auxiliary contacts rated 5-amperes at 6OOVac. 
Timer or time clock attachment. 
Transient suppression module for 12OVac control circuits. 
Electrically or mechanically held as specified. 

Contactors shall be provided with disconnecting means and overcurrent protection mounted 
in the same enclosure. 

Manufacturers: 

1. 
2. Cutler Hammer equal 
3. Square D Class 8903 

ASCO 91 8 Remote Control with control module 
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B. MOTOR CONTACTORS: . 

Motor contactors shall be designed for continuous operation of induction motors at6OOVac 
c 

or less at 60-Hertz and shall comply with NEMA ICs 2-21 0. 

The minimum contactor size shall be NEMA Size-1. 

Motor contactors shall be supplied with a normally open auxiliary contact for use as a hold- 
in-contact and status contacts with a minimum of two additional Form-C contacts. Provide 12OVac 
coil voltage and 60-Hertz fiequency with the number of poles and auxiliary contacts as indicated. 

Manufacturer: Square D or Eaton-Cutler Hammer. 

2.04 SAFETY DISCONNECT SWITCHES 

Safety disconnect switches shall be heavy-duty, 30-400-ampere ratings as indicated, [circuit 
breaker operating or fused] or non-fused as indicated, stainless steel operator, safety type rated 
600 volts AC. 

Provide fusible disconnect switches with ratings as indicated with built-in fuse gullers. 
Provide LPS, LPN, or LPJ 200KAIC current limiting fuses as appropriate for the circuit type and 
the circuit voltage. 

Enclosure locations and ratings: 

1. Indoor enclosures: NEMA 12 

2. Outdoor or corrosive areas: NEMA 4X [nonmetallic for chlorine storage 
areas, or stainless steel] 

3. Hazardous areas: NEMA 7 

4. Classified areas: Suitable for the specified classification. 

The operating handle shall be capable of being padlocked in the "off' position. The operator 
shall be a positive, quick-make, quick-break mechanism. Provide bolt-on hubs. Provide door lock. 
Provide nameplates with the equipment tag number, equipment description, and power source as 
indicated on the drawings. Submit nameplate list. 

Switches &all be horsepower rated for motors afld shall comply with NEMA KS-1. 
Switches shall be provided with defeatable door interlocks that prevent the door ftom opening when 
the operating handle is in the "on" position. Switches shall have line terminal shields. 

Manufacturer: Cutler-Hammer or Square-D. 



2.05 OVERCURRENT PROTECTION 

A. CIRCUIT BREAKERS: 
i 

Circuit breakers shall be thermal maguetic, molded case type with the ampere rating as 
specified. Unless otherwise specified or indicated, circuit breaker interrupting rating shall be 
22,000 amperes symmetrical. 

2.06 ELAPSED TIME INDICATORS 

Elapsed time indicators shall be panel mounted, non-resettable, 5.5-digit, hour indicator, 
rated 12OVac, 60-Hertz. 

2.07 CURRE" TRANSFORMERS AND TRANSDUCERS 

Provide monitoring current transformers with 6OOVac insulation and primary ampere rating 
as indicated with 5-ampere output. 

Provide AC current transducer for any one of the phase conductors of the power circuit to be 
installed through onboard toroid. Provide a loop-powered transducer with input rated fiom 0 to 
50-ampere with 4-2Omadc analog output scaled for the primary current of the current transfonner. 
Provide zero and span adjustments. 

Manufacturer: ABB AC current transducer TCSA Series Loop Powered and mounting 
accessories, or equal. 

Provide a DIN rail or back plate mounted AC current transducer that is a loop-powered 
transducer with input rated fkom 0 to 5-ampere and with 4-2Omadc analog output scaled for the 
primary current of the current transformer. 

Manufacturer: ABB AC current transducer DCSA Series Loop Powered and mounting 
accessories, or equal. 

2.08 TERMINAL STRIPS, BLOCKS, AND DEVICES 

A. Power Wiring: Provide back plate mounted terminal strips rated at 600 Vac. 

B. Control Wiring: Provide a DIN rail with spring powered contact rated at 300 Vac 
24 ampere with pluggable terminals. 

C. Terminal identification standard to the product provided. 

D. Manufacturer: 

1. Standard: Cutler Hammer or Square D. 

2. Standard: DIN rail: Phoenix Contact or Weidmuller Z-Series. 



c- 2.09 INTRUSION DEVICES 

The intrusion switch shall be widegap industrial grade magnetic door switch with 
maximum gap 2.5 inches between the sensing elements. The magnet element shall be mounted on 
the moving part of the door. The sensor switch shall close when the door is closed. The sensor 
switch shall open when the door is opened. Provide with appropriate mounting bracket for the 
entrance doors. 

Manufacturer: George Risk Industries - Series 4400 (809-445-5218), 
http://m.&sk.com/securi@ products.htm or equal. 

The intrusion override key switches shall be access control type with mortise cylinder and 
24 Vdc single pole double threw (SPDT) maintained contacts. 

Manufacturer: Von Duprin SS-900 [ J series. 

2.10 THERMOSTATS 

Thermostats shall be line voltage type with motor current rated contact and 70degree to 
140-degree Fahrenheit setpoint range. 

Manufacturer: Honeywell T631A-1022 or equal. ' 2.1 1 STATIC GROUND INDICATOR 

Provide a static ground indicator and interlock system for verification of static ground 
connection to plant equipment, tanker trucks, drums, containers with flammable liquids or powders 
that are transfmed and requiring.effective grounding and bonding. 

Provide an explosion proof controller that meets NFPA 77 requirements with an intrinsically 
safe monitoring circuit that verifies a low resistant ground connection and dissipation path to 
ground. Product shall include an indicator light and interlock enabling product transfer and shall be 
rated for 12OVac power circuit. 

Manufacturer: Earth-Rite Plus with Hytrel Cable and Ground Clamp or equal. 

2.12 NAMEPLATES 

Nameplates for all control stations, relays, timers, motor contactors and disconnect switches 
shall be provided in accordance with the requirements of Section 16000. 

2.13 PRODUCT DATA 

Operation and maintenance data as specified including approved submittal manufacturer's 
catalog data, as-built drawings, and instructions for all configurable or programmable components. Q 
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PART 3--EXECUTIoN 

Control stations, wntacbrs and safetydiswnnect switches shall bemounted 48 inches 
above the floor, ground, or slab to center of device. 

Miscellanaus electrical devices shall be tested in accordance with Section 16000 and 
Section 16030. 

i 
I 

**END OF SECTION** 

ti. 
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SECTION 16176 

LOCAL CONTROL PANELS 
(- 

When modifiing this specification for use on a project, delete all Notes to Specger a$er 
the Specifier r e d  the NTS. Right click on the “NTS *’ Sgle in the listing in the SnLES.AND 
EORMAmING area, click on SELECTALL -LNSTANcE(s), and depress the DELETE button 
on the keyboard. Then scroll through the entire document, checking to ensure that all NT5 have 
indeed been deleted. 

Edit >Find> bracket “[ ” for b l a h  to be$lled in, alternative choices, and provisions that m y  
or ,may not be included depending on the application. Delete unused alternative choices and 
provisions as appropriate, fiIr in blanks, and modi3 font of the text that is included. 

PART l--GENERAL 

1.01 DESCRIPTION 

A;. SCOPE: 

This section specifies local control panels used for housing electrical power and contml 
equipnient per Panel Schedule herd.  

The vendor and mandacture package equipment and custom field panels shall adhqe to the 
requirements in specifications Sections 16175 fbr motor starters, controllers, and devices. 

The vendor, manufacture, and Contractor provided panel Wiring shall be arranged for Fail- 
Safe wiring and electrical operation. 

No visible control or indicating light on surface of enclogwe. 

B. PANEL SCHEDULE: 

Item PanelNo. SpeclPBtID Features* PanelType Panel Title Notes 
Headworks Level ’ 

Monitoring Panel 1 LCP-100 11345/P-100 C,2,3,5 NEMA-4X Outdoor 

Odor System In Odor 
Control Panel Building 2 PNL-900 13111/P-900 V,1,2,4 NEMA-I2 

v *  - vendor I ManufaGaae Panel 
C* - Contractor Custom Panel 
1+ -Programmable Logic Controller (PLC) allowed 
2* -Panel mounted operator Interkce Station (01s) allowed 
3+ - Hardwired control logic required 

5* - Inner door for displays. 
4+ -separatePowerandcontrayIastrumentcompartmmts 

i 
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1.02 QUAL,ITY ASSURANCE 

A. REFERENCES: 

This section contains ref-ces and information fiom the following documents. They are a 
part of this section as specified and modified. Where a - r e f m a d  document contains references to 
other standards, those documents are included as refaences under this section as if referenced 
directly. In the event of conflid between the requirements of this section and those of the listed 
documents, the requirements of4hi.s section shall prevail. 

Unless otherwise specified, references to documents shall mean the documents in effect 
at the time of Advertisement for Bids or Invitation to Bid (or on tlie effective date of the 
Agreement if there were no Bids). 

If referenced documentshave been discontinued by the issuing organization, references 
to those documents shall mean the replacement documents issued or otherwise identified by that 
organization or, if there are no replacement documents, the last version of the document before it 
was discontinued. 

NFPA 79 Electrical Standard for Industrial Machinery 

NEMA 250 
NEMA ICs 6 

Enclosures for Electrical Equipment (I 000 Volts Maximum) [ 

Industrial Control and Systems: Enclosures 
National Electrical Code (NEC) 
Industrial Control Panels 

B. ASSEMBLY: 

The assembled panels and individual components shall be UL Listed and labeled. 

Equipment and components shall be Underwriters Laboratory (UL) listed for the purpose 
per Section 16000 or UL recognized. 

The control panels shall have fiictory applied UL 508A labels. Where intrinsic safety 
barriers are used within a contfof panel, provide UL 698A factory applied labels as required by UT.,. 

C. FACTORY TESTING 

Prior to skipment, the manufacturer shall test the fbnctional operation of the panel as 
described in the sequ&ce of operation. 



' 1..03 SUBMITTALS 

The following submittals shall be provided: 
c 

1. A copy of this specification section, with addendun updates included, and 
all referenced and applicable sections, with addendum updata included, 
with each paragraph check-marked to indicate specification compliance or 
marked to indicate requested deviations from specification requirements. 

A $heck mark shall denote 111 compliance with a paragraph as a whole. 
If deviations ftom the specifications are indicated, and therefore requested 
by the Contractor, each deviation shall be underlined and denoted by a 
number ih the margin to the right of the identified paragraph, referenced to 
a detailed written explanation of the reasons for requesting the deviation. 

The Construction Manager, Arizona Water Company (AWC), shall be the 
final authority for detennining acceptability of requested deviations. The 
remaining portions of the paragraph not underlined will signify compliance 
on the pait of the Contractor with the specifications. 

Failure to include a copy of the marked-up speczjkation sations;along 
with justi!cation(s) for any requested deviations to the specification 
requirements, with the submittal shall be suflcient cause for rejection of 
the entire submittal with n o m h e r  consideration. 

2. Arrangement drawings of the panel enclosure indicating the h n t  door and 
panel equipment arrangement and dimensions, and enclosure type. 

3. List of materials and components with the layout drawings. 

4. Data on all materials and components. 

5. Heat calculations. 

6. 

7. Submittal drawing required: 

Nameplate schedule with character size and nameplate size. 

a Elementary/schematic diagrams. 

b. Intemal wiring connection diagrams. 

c. External wiring intswnuection diagrams including interlocks. 

d. Power and control single line diagrams, where motor controllers are 
included. . .  



.. 

8. A copy of the contract document control diagrams and process and 

addendum updates that apply to the equipment in this section, marked to 
show specific changes necessary for the equipment proposed in the 
submittal. Ifno changes are required, the drawing or drawings shall be 
marked "no changes required". 

instrumentation diagrams relating to the submitted equipment, with \ 

. .  
PART 2--PRODUCTS 

2.01 G E N E W  . 

Panels shall comprise enclosures, wiring process, power products, programmable 
controllers, and instrument devices. Separation shall be provided between the power components 
and the control and instrument devices using spacing and insulated barriers or equipment located in 
separate cabinets with separate door handles Within the panel enclosure. 

Provide external lockable power disconnecting means for Circuit breakers for the main panel 
disconnect. Provide individual power and control disconnects as required. Provide motor controllers 
as required by the equipment specifications. 

Cabinets with displays shall be configured with door-in-door construction with the displays 
accessible by opening the cabinet outer door. Facemounted equipment shall be flush or semi-flush 
with flat-black escutcheons. i 

Cabinets less than 60 inches high shall be provided with floor stands to raise the top of the 
panel to 60 inches above the floor or work platform or, if panel weigh less than 100 pounds and 
wall space is available, wall mounting may be used in lieu of a floor stand. 

2.02 ENCLOSURES 

A.. G E N E W :  

Enclosures shall comply $th the reiphnmts ofNEMA 250. 

B. MANUFACTURER: 

The enclosures shall be made by: 

1. ' H o f f i m  Enclosures, Inc. 
2. Rittal. 
3. orequal. 

C. PANEL CLASSIFICATION: 

Enclosures and Devices: 



1. NEMA Type1 : Instalred indoors shall be a modified NEMA 1. with: 

. a Pianohingedoors 
. .  . .  b. Breath&draiw , 

. .  ' . . : . C; . . - Fans,&d filters.as indi&itedin.thePane€ Schedule in.I'6176-2,11. .' 

d. . Sealing washers for. mounting hardwe. . 

2. NEMA Typa3R: Installed outdoors or in corrosive areas shall bemodified 
stainless steel, as indicated on the Drawings with: 

a. Piano hinge doors 
b. Breatherdrains 
c. 
d. 

Fans and filters as indicated in the Panel Schedule in 16176-2.1 1. 
Sealing washers for mounting hardware. 

3. NEMA Type-7: Installed in Hazardous Areas shall be NEMA 7 with 
devices per NEC Article 500 requirements for the hazardous mea 
classification. 

D. SIZE: 

The minimum enclosure area, height by width, shall be twice the sum of the area of the 
individual components mounted on the back panel. The enclosure depth shall depend on the type of 
components used but shall be no less than 6 inches. 

E. COLOR: 

Exterior: ANSI61 gray. 
Interior: white 

2.03 HEATING AND VENTEATING 

Forced air ventilation shall be pvided for where indicated. Ventilation for cabinet racks 
shall be three venturi fans provided on 5-1/2-inch high notched panel. 

Fahs shall be equipped with ULaPproved washable filters and provide at least 240 cubic. 
feet per minute (ch). Noise level at 3 feet from exteri6r wall and 30 degrees off axis shall not 
exceed 60 NC units. Fans for field cabinets and outdoor consoles shall be thexmostatically 
controlled. 

Air-conditioners shall be provided where indicated. Supply voltage shall be as shown on the 
Drawings and on the Panel Schedule in Part-2. 

Closed loop systems will be used where ambient air is excessively hot, humid, dusty or 
contains other contaminants. Refigerant shall be environmentally safe. Air-conditioner NEMA 
rating diaIl match the enclosure rating it is installed in. Air-conditioners shall be equipped with UG 
approved washable filters. 
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Outdoor cabinets shall also be provided with thermostatically cuntrolled space heaters. If 
space heater surface temperature exceeds 120 degrea F, an expanded metal guard shall be 
provided. 

Thermostat manufacturer and model: 

1. Hofhan'A-TEMNO 
2. Honeywell T631B1013 
3. - PermControlsA28AA4 
4. orequal. 

2.04 PANELWIRING 

A. INTERNALWIRING: 

Internal wiring shall be single conductor 90 degree C copper wire and UL listed for panel 
wiring. Wire sizeshall bein accordance with NEC. Intemal wiring shall be color coded as 
specified in Section 16000. 

B. WIREMARKERS: 

Wire markers shall comply with the requirements specified in Section 16000. 

C. WlRINGMETHODS: 

Plastic wireway with covers shall be used to route p u p s  of wires. Wireway sll shall be 
sized to provide 75% maximum fill. Plastic spiral wrap shall be used for exposed wires. Wires that 
cross door hinges shall be enclosed in plastic spiral wrap. 

i 
h , 

D. FAIGSAFEWIRING 

Fail-safe wiring of control relay or other odof f  device or instrument provides the condition 
that will occur upon loss-of-power or intemal failure in the device such that the relay is de- 
energized in the'failure or loss-of-power condition such that the control relay contact operation ' 

provides for equipment failing in a safe mode. 

2.05 AL.ARh4 AND TROUBLE DETECTION 

The equipment control system shall incorporate a non-energized, open-state, 
output contact to activate on an alarm or trouble condition or on loss-of-power. Detectioh of a 
&tical alarm or trouble condition shall cause the wntrol system to initiate the shutdown or the 
operation of the equipment's controlled components to achieve a "Fail-Safe" condition. 

Devices that signal an alarm or a trouble conditions shall latch in the alann position and 
q u i r e  a manual reset at the equipment control panel. ( iL 



. . .  I .  . . . .  
. . .  . . , _ .  ~. ~. . . . . . .  . . . .  . .  

( '. 

. A. -' Alirm ahd kouble output shall: 

1. Open an output dry-contact. 
Q 

. .  
' . 2. Reinain open unfil'manually reset; 

. 3. , . .Not indicate abnopal.condition.whenthe.equipent .&utd~m maually 
. . .  ... . . . .  . .  . .  

. . . .  or automatically. . 
. . .  . .  

4. . Indicate the alarm at the equipment control panel. 
. . . .  . .  

. B.. Fai1:Safe Design Operation: . 
. . . .  . . . . .  . .  

I. Pdlure.of part ofa.system-shd-not result in the.failure of the rest of 
thesystem: ' 

. .  
. .  . .  . .  

2. Failure of equipment or process shall not propagate beyond the 
failing device or equipment. 

c 
3. Control design and operation shall prevent improper system 

functioning due to a circuit malfunction or operator error. 

Control system design shall cause the controlled equipment to op&ate in a 
safe mode in the event of loss-of-power or failure of a control system 
component. 

. -  
4. 

2.06 CONTROL DEVICES 

Control devices shall complywith Section 16175. 

2.07 INDICATING LIGHTS 

Indicating lights shall be equipped with colored lenses as specified in Section 16175, 

2.08 ' SURGE PROTECTION 

Surge protectors shall be provided at panel external terminal blocks signal circuits which 
extend to field devices. Surge protectors shall be Joslyn Model 1663-08, Taylor 1020FA, 
Transector, or equal. 

2.09 TERMINALBLOCKS 

Terminal blocks shall be provided in accofdatlce with Section 16000 and Section 16175. 
The terminal block assembly shall be mounted on channel standoffs. Provide 15 percent, but no 
less than 8, spare terminals available for future use. c 

i 
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, . . ..- . .  . , ,. 

. .  . . . . . . .. . . .  
. .  . .  . ... . i . io.  LABELINGAND,NAMEPLATED '. , , .... . , ._ . .  , .  . .  

. .. 

A. . LABELING: 
. .  . . '  . 

Panel componenb shall be labeled to mat& the description on the elementary diagram. 
Intend components of the panel on the back side of the door shall be labeled with the same 
description as provided on the fiont side. 

, : . .  . .  

Labeling shall be permanently marked on or near each component. Plastic embossed labels 
such as IDymo" tape wilinot be accepted. 

B. Ni9MEPLATESi . 
.. . . .. . .-. 

. External door-mounted components and the panel description shall be identified with plastic 
nameplates provided in accordance with Section 16000. 

Machine engraved laminated white phenolic nameplates with black lettezing shall be 
provided for panel mounted equipment. 

Nameplate engraving shall be as specified and shall carry the instrument tag number in 
3/32-inch minimum size lettizing'on the bottom line Nameplates shall be attached to the panel with 
a minimum of two self-tapping 3 16 stainless steel screws. 

The Contractor agrees that nameplate wording may be changed without additional cost or ( 

project time extension, if changes are made prior to wmmencement of engraving. 

Machine embossed metallic adhesive labels shall identifj. tag number of instruments inside 
panels. Nameplates shall be atta&ed to panel surfaces, not to instruments. 

2.11 GROUNDING 

Eakh panel shall be provided with two copper ground bars. One bar shall be bonded to the 
panel f ime or sheet metal and to the station ground system. 

The second (signal) ground bar shall be mounted on insulated stand-offi and shall be 
bonded to the kune ground bar at one point only. Signal circuits, signal cable shields, and low- 
voltage DC power supply commolls shall be bonded to the signal ground bar. 

Surge protectors and separately derived AC power supplies shall be bonded to the fiame 
ground bar. In panel line-ups exceeding 30-inches width, ground bars shall be. 1/4- by 1 -inch 
copper bars extending the entire length of the panel. 

Neutrals of locally derived control circuits shall be grounded to the mounting plate using a 
copper bus or grounding lug. 

Provide a grounding lug for a size No. 2 AWG bare copper conductor to knnect the panel 
to the facility ground grid system. 



. . .  . .  

. . .  ... . . .  

........ . . . . . . . . .  :-I. . . . . .  .... . . . . . .  . . . . . .  .- .? % ..... ............... . . . . . . . . .  . . . .  . . . . .  . . . . .  . . j  
. . .  

.- . .~ .. 

. . . . .  . . . . . . . . . . . .  . . . . . .  . . ,  . .  .: .L " . . 
. . . . . . . .  . .  . .  - 1 .  

I . .  

. . . . .  
C 2.12 PRODUCTDATA' ' 1 . ' ' 

- .  . 

The following information shall be provided: Operations and maintenance information as 
specified. 

PART 3--EXECUTION 
. .  

... 3.01 . GENERAL . . .  
. .  . .  . .  

. . .  . .  . .  

. .  , . .  Field verify the fOl1,oying:. 

. Phel conkol.ckcs~ grounded with'one termirial of each load device 
comected to the grounded ionductor; 

. . . . .  . - _  
1. 

c 

2. 

3. 

Panel control contacts installed in the ungrounded side of the circuit. 

Panel signal and control wiring separated and installed in separate wireways 
with barriers between the power wiring and the signal and control wiring. 

Panel connected . .  to the plant grounding system as specified. 

Panel centers of wall-mounted panels shall be mounted at 48 inches above 
the floor. 

4. 

5. 

6. Panel inner door contains a copy of the record elementary and wiring 
diagrams. 

Panel inner door contains a drawing holder. 

Panel drawings enclosed in a transparent, protective jacket. 

7. 

8. 

9. Panel hctions as specified. 

10. Panel mohted with stainless steel unistrut, fittings, and fasteners. 

. .  . .  3.02 MOUNTING 

Control room cabinets shall be mounted on stainless steel unistrut channel sills. Control 
panels supported directly by concrete or concrete block walls shall be spaced out not less than 
5/8 inch by fiaming channel between instrument and wall. Sills shall be leveled so panel structures 
will not be distorted. Panels shall be shimmed to precise aligtunent so doors operate without 
binding. 

Field panels and cabinets shall be located betweem 48 inches and 60 inches above the floor rl, or a permanent work platform. Esuipment shall not be mounted where shock or vibration will i 
161 76-9 

P ~ W a s ~ l ~ O 8 - E I & C ~ O ~ ~ U ~ ~ 1 6 1 ~ 6 ~  



f impair its operation. Support systems shall not be attached to handrails, process piping or 
mechanical equipment. control panels supported directly by concrete or COIlcTefe block walls shall 
be spaced out not less than 5/8 inch by flaming channel between instrument and wall. 

Support of equipinent shall be aluminurn plate, h e s ,  and posts. Support systems 
including panels shall be designed to prevent deformation greater than 118 inch under the attached 
equipment load and an extemal load of 200 pounds in any direction. 

Floor-mounted cabinets, except in dry control rooms or electrical equipment rooms, shall be 
mounted on 3-112-inch minimum height concrete pads or grouted bases as specified. Panels shall be 
shimmed to precise alignment so doom operate without binding. Sealant shall be provided under 
panels not located in dry control or electrical equipment rooms. 

Terminals and terminal blocks shall be sprayed with a silicone resin similar to Dow coming 
R-4-3 1 17 umfnmal coating, after all terminations have been completed. 

3.03 FACTORY TESTING 

The control panel shall be assembled, interconnected, and functionally tested at the 
assembly shop prior to shipment. 

AWC shall have the option of witnessing the functional shop test. 

The Contractor shall notify AWC at least two weeks in advance prior of the scheduled I 

functional shop test. 

3.04 FIELDTESTING 

Panels shall be tested in sccordance with Section 16030. 
. . . . .  . . .  

**END OF SECTION** 

. .  . .  , 

. . .  . ". . _._ .. . . . _ . ,  .. . .  



SECTION 16440 

~ 

INSTRUMENT TRANSFORMERS, METERS, 
SWITCHES AND ACCESSORIES 

when modJying this spec@cation for use on aproject, delete all Notes to Specifiev after 
the Specifier reads the W S .  Right click on the “NTY Style in the listing in the STYLESAND 
FORiU4TTavG area, click on SELECT ALL - avSTANCE(S), and depress the DEUTE button 
on the keyboard. Then scroll through the entire document, checking to ensure that all NTS have 
indeed been deleted. 

PART l--GENERAL 

1.01 DESCRIPTION 

This section specifies instrument transformers, meters, test switches and accessories for 
electrical distribution equipment assemblies. . 

1.02 REFERENCES 

This section contains references to the following documents. They are a part of this 
section as specified and modified. In the event of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shall prevail. 

ANSI C37.20 
ANSI C39.1 

Switchgear Assemblies Including Metal-Enclosed Bus 
Requirements for Electrical Analog Indicating Instruments 

ANSI C57.13 1 Requirements for Instrument Transformers 
. . I. . .  

PART 2-PRODUCTS 

2.01 INSTRUMENT TRANSFORMERS 

A. GENERAL 

Instrument transformers shall be molded dry-type in accordance with ANSI (37.13. 
Transformer volt-ampere rating shall be suitable for Canying the specified load without 
overheating or exceeding the pe‘nnissible accuracy for the transfomer. <- 

16440-1 
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B. POTENTIAL TRANSFORMERS: 

Potential transformers shall have an ANSI accuracy class of 0.3. They shall be equipped 
with current limiting fuses. 

C. CURRENT TRANSFORMERS: 

Current transformers shall be fiunished with the specified ratios. The'accuracies shall 
conform to ANSI C37.20. 

2.02 PANEL METERS AND POWER MONITORS 

All indicating meters shall be 4-1/2-inch square, semi-flush mounted switchboard type, 
The movement shall be taut-band with an accuracy of plus or minus 1 percent of full scale. The 
case shall be black. The scale shall be white with black markings. The length of the scale shall 
be.greater than 7 inches over a deflection angle of 250 degrees. The meters shall be 
manufactured in accordance with applicable requirements of ANSI C39.1. 

Power Monitors and Analyzers shall be the standard product of the electrical equipment 
manufacture with the standard electrical parameter selection and display. 

Power Monitors are required on allxew electrical equipment: switchgear, switchboard, 
motor control center, automatic transfer switch to provide electrical parameter information about 
the electrical equipment for any voltage class. Two power monitors are required for double- 
ended and dual feed electrical equipment. 

Power Monitors, where shown on the drawings, shall have the following analog 4-20 
mAdc outputs: 

1. Phase-Phase Voltage 
2. Average Current 
3. Power Factor or VARs 
4. Kilo-Watt Hours 

Power Analyzer Mopitor combination units, where shown on the drawings, shall have 
harmonic analyzer ability that displays the voltage / current harmonic and the Total Hannonic 
Distortion for the electrical equipment being monitored. 

m e r e  specified or indicated, provide manufacture standard power monitor with 
4-malog outputs and RS-485 data communication output with [ .] protocol.] 

2.03 INSTRUMENT SWITCHES 

Instrument switches shall be provided with contact blocks and positions specified. 
Switches shall be of the rotary-cam type and dontacts shall have positive wiping action of silver- 
to-silver contact buttons. Switches shall be provided with escutcheon plates and pistol-grip 
hand&. Switches shall be General Electric, SBM; Simens, ABB equal. 



Voltmetex and ammeter switches shall have fbur positions with the escutcheon legend as 
. .  . .  

follows: ' 

.Voltmeter . OFF , ' 1-2 ' ' 2-3. 3-1 
Ammeter. - .  OFF PhaseA 'EhaseB . PhaseG . .  . .  

2.04 KEY INTERLOCK 

Where specified, the key interlock shall consist of two or more identically keyed brass 
bolt locks. The bolt on the lock shall prevent the operation of the electrical equipment. One 
brass key shall be provided for each group of identical locks. The key shall be held captive when 
the lock is positioned to allow equipment operation. 

2.05 INDICATING LIGHTS 

Indicating lights shall be resistor type of the voltage specified. 

2.06 NAMEPLATES 

Nameplates shall be provided in accordance with Section 16000. , 

2.07 PRODUCT DATA 

The following information shall be provided: 

1. 
2. 
3. . 

Operation and maintenance items as specified. 
Manufacturer's product data with features and dimensions of devices. 
Burden, accuracy class; and ratio data for instrument transformers. 

PART 3--EXECUTION 

Accessories and devices shall be installed per the electrical distribution equipment 
manufacturer's instructions. 

**END OF SECTION** 

. .  



SECTION 16445 

TRANSIENT VOLTAGE SURGE SUPPRESSION 

m e n  modiBing this specijkation for use on a project, delete all Notes to Specifier (AT,,) after 
the Specger reads the“?-S. Right click on the “NTS” Style in the listing in the STYUS AND 
FORUAlTING area, click on SELECTALL - NSTMCE(S), and depress the DELETE button 
on the keyboard. Then scroll through the entire document, checking to ensure that all NTS have 
indeed been deleted. 

Edit >Find> brackt “[” for choices, substitutions and blanks to be filled in. Delete unused 
choices and substitutions, modifL font andfilr in blanks as appropriate. 

Requirements for W S S  units installed integral to electrical equipment. 
Ovtion: Extemallv installed T” unit in a seDarate enclosure. 

PART l--GI%NERAL 

This section specifics internal mounted transient voltage surge suppression (TVSS) for 
electrical equipment as service entrance equipment, switchgear, switchboards, and motor umtd 
centers. 

- 

drawings and with enclosures specified or indicated. 
Provide as per the same ,qiteria specified herein for external TVSS where indicated on the 

. 

1.01 DESCRIPTION 

A. SCOPE: 

Provide W S S s  for service entrance equipment, switchgear, switchboards, and motor 
control centers specified in the Division 16 electrical distribution equipment specification sections 
or indicated on the Drawings. 

Provide TVSS with the same voltage, phase, 3 or 4 wire system as the equipment that the 
unit is protecting and with the specified ratings to protect the host electrical equipment. 

B. EQUIPMENT LIST: 
Ik.0 options are available. 

1) Indicate the W S S  equipment is to be installed on the one-line diagrams and delete the 
following Equipment Table and do not show ratings since the typical ratings are specified 
.herein. Refer to this Section in the equipment spec2fcation. 

2) mere the TVSS equipment are not shown on the Drawings, use this E Q U l P m L I S T  . 
paragraph and table. 

16445- 1 
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Iten Equipment No. 

Motor Control Center 
Panelboard 
Switchboard 
Switchgear 

.. . 
C. OPERATING CONDITIONS: 

. . Verifi the project conditions for seismic zone, elevation, ambient temperature, conosive- 
atmosphere, and humidity. 

D. PERFORMANCE REQUIREMENTS: 

TVSS performance parameters required: 

1. National Electrical Code (NE) Section 285.2 and 285.6: 

i 

a. L h i t  transient voltage by diverting or limiting surge current. . 

b. Prevent continued flow of current following transient event while 
remaining capable of repeating these functions. 

Utilize fuses with repetitive surge capability to survive specified 
surge rating and meet UL 1449. 

c. 

d. Marked with a short circuit current rating and not installed where 
the available fault current (AIC rating) is in excess of that rating. 

2. UL 1449 stipulation for fused TVSS: 

a.. Certify that the TVSS system umfonns to UL 1449 2nd Edition 

b. Indicate the type of internal or external fusing. 

3. Maximum clamping voltage: 

, 24Ol12OV 



i 

240v 
480Yl277v 

480V 

c 

. 3 0 3 w  NA 800 NA 
' 3a4w 800 800 800 

3a 3w NA 1500 NA 

Underwriters Laboratories 1449 2nd 
Edition 
Underwriters Laboratories 1283 3rd Edition 
MIL STD 220A, Rev A, Change Notice #2 
National Electrical Code 2002 Article 285 
and Article 250.56 

( NEMALS-1-1992 

E. ,DESIGN REQUIREMENTS: . .  

Transient Voltage Surge Suppressors 

Electromapetic interference filter for noise attenuation 
Method of Insertion Loss Measurement 
TVSS Installation practice and Grounding 

National Electrical Manufactures Association: Low 
Voltage Surge Protective Devices 

1. TVSS equipment enclosure shall match the hot electrical equipment 
NEMA-Type enclosure. 

2. TVSS equipment shall provide the following local monitoring features: 

a Local status and alarm monitoring. 

b. Digital surge event counter with battery back-up; alkaloid batteries 
are not acceptable. 

3. TVSS equipment shall provide the following local monitoring features 
where specified or indicated on the drawings: 

a. Status and alarm dry contacts for remote monitoring. 

b. Audible alarm with a l k  disable switch. 

c. Field adjustable sensitivity 

1.02 QUALrry ASSURANCE 

A' REFERENCES:' 

This section contains references to the following documents. They are a part of this 
section as specified and modified. In the event of conflict between the requirements of this 
section wd those of the listed documents, the requirements of this section shall prevail. 

M Title 



I> 

Electrical and Electronic Engineering Inc. 
Listing fbr internal panelboard TVSS Underwriters Laboratories 67 

€3. TESTINGBY 3RDPARTY: 

. .  . . .  ..ceaify.that,W8.S, furnished, . .  .. h a y e p d t h e  . . .  fo!oying tests per,NEMA B-1-1992:: , 

1. The WSS deyice is repetitive surge current capacity tested Nlizing a 
1 2X50ms; 20kV O3en &mit voltage, 8X2Oms, 1 O k A  short cindt Cktegory 
C3 test waveform at one minute intervals with less than 5% degradation of 
components. 

. , -  

a. TVSS at service entrance: 20,000 Category C3 impulses 
b. TVSS at distribution: 5,000 Category C3 impulses 

2. The rating shall be based on testing of a complete TVSS unit includmg fuses 
and all coinponents that make up the TVSS system are expressed per mode. 

The h i n g  system shall be capable of allowing the rated maximum surge 
current to pass through without fuse operation. Systems utilizing a fusing 
system that opens below the maximum surge current level are unacceptable. 
The fbsing system shall use thermal fuses and surge rated fuses, which shall 
be included in the surge current testing. 

1, 

3. 

4. Use of plug-in modules, printed circuit boards in surge currenthxrrying 
paths, gas discharge devices or selenium rectifiers is unacceptable. 

5:. The maximum Continuous Operating Voltage (MCOV) for all voltage 
configurations shall be 11.5% of nominal. 

6. The use of electronic grade MOV's is not acceptable. Systems using gas 
tubes, silicon avalanche diodes, selenium rectifiers, or printed circuit board 
technology.in qmge current path are not acceptable. 

C FACTORYTESTING 

TVSS shall be factory tested prior to shipment: 



D. SHIPMENT, PROTECTION, AND STORAGE: 

Ship the TVSS components with the electrical equipment in accordance with the 
requirements specified and protect the equipment from damage, dirt, dust, rain, and other 
elements. 

E. WARRANTY: 

Provide a product warranty for a period of not less than five years from date of 
installation. Warranty shall cover replacement of TVSS during the wananty period if operation 
of TVSS does not meet manufactures guide specification perfbrmance criteria and the 
requirements specified in this Section 16445. 

In addition to the warranty submitted, provide a copy of the warranty inside of each TVSS 
enclosure. 

1.03 SUBMITl'ALS 

Submittals should be required for the following conditions: 

1. A copy of this specification section, with addendum updates included, and 
all referenced and applicable sections, with addendum updates included, 
with each paragraph check-marked to indicate specification compliance or 
maiked to indide requested deviations from specification requirements. 
Check marks shall denote 111 compliance with a paragraph as a whole. 

If deviations from *e specifications are indicated, and thkfore requested 
by the Contractor, each deviation shall be underlined and denoted by a 
number in the margin to the right of the identified paragraph, referenced to a 
detailed written explanation of the reasons for requesting the deviation. 

2. 

3. The Construction Manager, Arizona Water Company, shall be the final 
authority for determining acceptability of requested.deviations. The 
remainingportions of the paragraph not underlined will si@@ compliance 
011 the part of the Contractor with the specifications. 

4. Failure to include a copy of the rnarked-up specification Sections, along with 
justification(s) for any requested deviations to the specification 
requirements, with the submittal shall be sufficient cause for rejection of the 
entire submittal with no fiuther consideration. . 

5. A copy of the contract document contml diagrams and process and. 
instrumentation diagrams relating to the submitted equipment, with 
addendum updates that apply to&e equipment in this section, marked to 
show specific changes necessary for the equipment proposed in the 
submittal. If no changes are required, the drawing or drawings shall be 



I 
marked.'"no changes required". Failure to incltide copies of the relevant 
drawings with the submittal shall be cause for rejection of the entire 
submittal with no further review." 

6. Drawings: Electrical and mechanical drawings shall be provided by the 
manuf&cturkr which show unit dimensions, weights, mounting provisions, 
connection notes, wire size -. and wiring diagram. 

7. Jnstallation instrudons: Clearly state rating of an overcurrent device to 
maintain thesflem's UL 1449 listing. 

PART 2--PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. The TVSS shall be 7 modes (connection paths) of protection using metal oxide 
varistors (M0V)'technology; tested by UL (1449, 2nd Ed) Suppressed Voltage 
Rating (SVR). 

B. Primary transient paths shall utilize copper wire, aluminum bus bar and lugs of 
equivalent capacity to provide equal impedance interconnection between phases. 
No plug-in module or components shall be used in surge current carrying paths. 

Each protection module shall have a visual indicator that signifies that each phase is 
on line. The unit shall not be taken off-line to verify integrity of system. Redundant 
status indicaton shall be mounted on the front of the door that monitors the system 
protection circuitry. 

Replaceable modules are not acceptable. TVSS will be replaced in the event a 
phase indicating light has extinguished, alarm annunciation with the service alarm 
light on. 

I 
i 

C. 

D. 

E. The TVSS device EMI-RFI noise rejection or attenUation value shall be measured in 
accordance with the procedures outlined in NEMA LS-l-l992/MIL STD 220A. 
Noise Filter Capability (lOOKHz, lMHz, loMHz and 1OOMHz) shall not be lower 
than -44db attenuation. 

F. TVSS shall provide protection in the following modes. 

1. LinetoNeutral (LN) VY4 
2. Line to Ground (GG) (Wye or Delta) 
3. .  Neutral to Ground (N-G) (Wye) 

G. Rate surge protective device for continuous operation under the following service 
conditions: . "  \ I >  



1. Altitude: 0-12,000 R 
2. Humidity: 95% RH, non-condensing atmosphere. 
3. Surface Temperature: less than 55'C. 
4. Operating Temperature -40' C to +60°C. 
5. Frequency 50-60 Hertz. 
6. No Audible Noise 

2.02 ELECTRICAL EQUIPMENT W S S  APPLICATIONS 

A. Senrice Entrance Equipmeat, Switchboqds, Switchgar, and Motor Control 
centers. 

B. TVSS equipment shall be a multi-stage parallel protector rated for voltage, phase, 
and the wire, plus ground and be internally mounted by electrical equipment 
rnanufkcturexs. 

C: The equipment's minimum surge current capacity shall be: 

1. 200kA per mode (L-N, GG, and N-G). 

2.03 BRANCH CIRCUIT PANEL PROTECTION 

A. TVSS equipment shall be a multi-stage parallel protector rated for voltage, phase, 
and .the wire, plus ground and be bus-to-bus.mounted by electrical equipment 
manufmturer or externally field mounted as indicated on the drawings provided by 
electrical equipment manufacturer of the branch panel board. 

B. . The equipment's minimum surge current capacity shall be: 

1. 65kA per mode @-N, LG, and N-G). 

Service Entrance System equipment, Switchboards, Switchgear, and MCC: 
Acceptable Manufactures and Models: 

1. CutlerHammer 
2. SquareD 
3. No other Mandacturers will be accepted. 

2.05 PRODUCT DATA 

The following information shall be provided: 

1. Operation and maintenance infirnation as'specified. 



. .. 

PART ~--EXECU~ION 

3.01 GENERAL 

Verify TVSS specified and ratings indicated are fiunished. Manufacturer’s representative 
shall visit the site, verify installation and testing, and ver@ that the TVSS equipment and TVSS 
installation meets intent of the Contract Documents and manufacture’s warranties and that the 
guarantees are in effect. 

3.02 INSTALLATION 

A. Install according to manufachirers recommendations. 

B. Lead lengths shall not meed 18” 

C. Electrical equipment rnanufWurer shall provide integral TVSS. 

D. Electrical equipment manufacturer shall authorize and perform all bus taps electrical 
connections, as necessary. 

P 

**END OF SECTION** 



SECTION 16450 

GROUNDING SYSTEM 

1;Vhen modi3ing this specification for w e  on a project, delete all Notes to Specifier (PITS) a$er 
the Specifier reads the hrTs. Right click on the “hTYa’ Style in the listing in the STYLES AND 
FURMUTING area, click on SELECTALL -LNSTANCE((S), and depress the DELETE button 
on.the keyboard. Then scroll through the entire document, .checking to ensure that all NTS have 
indeed been deleted. 

Edit >Fin& bracket *‘[‘‘for choices, substitutions and blanks to be filled in. Delete unused 
choices and substitutions, modi3 font and fill in blanks as appropriate. 

PART 1--GENERAL 

1.01 DESCRIPTION 

This section specifies the system for grounding electrical distribution and utilization 
equipment, including but not limited to cabinets, motor h e s ,  manholes, instrumentation,. metal 
surfhca of processhnechanical equipment that contain energized electrical components, metal 
structuresand buildings, outdoor metal enclosures, fences and gates. 

The Equipment Grounding Conductor shall ground or bond equipment, structures, or 
equipment h e s  to the Grounding Electrode System as defined in the National Electrical Code 
Article 250 and addressed herein. 

The minimum size of the Equipment Grounding Conductors installed with the circuit 
conductors shall be per the National Electrical Code Table 250.122. The circuit grounding 
condu&r.size routed with a feeder or branch circuit conductors is as shown on the drawings. 

1.02 REFERENCES: 

 his section contains refaences to the following documents.  hey are a part ofthis section 
as specified and modified. Where a referenced document contains refdm to other standards, 
those documents are included as references under this section as if refmced directly. In the event 
of conflict between the requirements of this section and those of the listed documents, the 
requirements of this section shall prevail. 

Unless otherwise specified, references to documents shall mean the documents in effect 
at the time of Advertkement for Bids or Invitation to Bid (or on the effective date of the 
Agreement if there were no Bids). If referenced documents have been discontinued by the 
issuing organization, refexences to those documents shall mean the replacement documents 
issued or otherwise identified ‘by that organization or, if there are no replacement documents, the 
last version of the document before it was discontinued. Where document dates are given in the 
following listing, references to those documents shall mean the specific document version 



associated with that date, regardless of whether the document has been superseded by a version 
with a later date, discontinued or replaced. 

Surface Potentials of a Ground System IEEE 81 

IEEE Std 81.2-1991 Guide to Measurement of Impedance and Safety Characteristics of 
Large, Extended or Interconnected Grounding Systems 
hterNational Electrical Testing Association Inc. - Acceptance Testing 
specifications NETA - ATS 

NFPA 70 I National Electric Code @OX) Article 250 

PART 2- PRODUCTS 

2.01 GROUND CONDUCTORS 

The System Ground Conductor shall be sofidrawn, bare annealed copper, concentric 
stranded, as specified. The minimum sizes shall be as follows, where American Wire Gage (AWG) 
conductor sizes are not shown or specified: 

5 and 15 kV switchgear 
5 kV motor starters 
15 kV-5 kV 
5 kV-480V tranSfOrmerS 
480V switchgear 
480V switchboards 
480V MCC and 
Cable tray 
Large motors 250 hp & > 
Lighting & Power panels 
Exposed metal cabinets 
Electrical equipment 
Buildings and enclosure 
Fences and gates 
Motors 25 hp to 250 hp 
Motors 1 hp to 25 hp 

210 or 410 AWG 
2 l O  or 410 AWG 
2lO or 410 AWG 
210 or 410 AWG 
2/0 or 410 AWG 
2/0 or 410 AWG 
10 or 410 AWG 
2lO or 410 AWG 
2lO or 410 AWG 
2 AWG 
2 AWG 
2 AWG 
2 AWG 
2 AWG 
2 AWG 
6 AWG 

2.02 GROUND RODS 

Ground rods shall be copper covered steel, 3/4-inch diameter and IO-feet long. Rods shall 
have threaded type removable caps so that extension rods of same diameter and length may be 
added where necessary. 



2.03 COMPRESSION CONNECTORS 

Compressicm connections shall be irreversible, cast copper as manuhctured by Thomas and 
c 

Betts, or equal. 

2.04 BOLTED CONNEcTORs 

Bolted connectors shall be Bumdy, 0.2. Gedney, or equal. 

2.05.. . WELDED CONNECTORS 

Exoth&c welding products shall be ETico's Cadweld Plus system with a remotely 
operated battery powered electronic ignition device and moisture resistant weld metal cup for the 
required mold, or equal. 

2.06 , PSTWELLS 

Provide conmte test well with cover and connect the ground grid extension using a 
removable connector. 

2.07 EQUIPMENT GROUND BARS 

Copper equipment ground bars shall be Eriw Eritech EGB Series or equal, sized as required t for the installation. 

2.08 PRODUCT DATA 

Ground resistance readings specified in paragraph 16450-3.05 shall be submitted. 

PART 3--ExECUTION 

3.01 GENERAL 

Grounding system shall be provided in compliance with the NFPA 70 National Electrical 
Code (NEC). Grounding canductor shall not be used as a system neutral. 

Embedded and buried ground connections shall be made by compression connecto~s 
utilizing diamond or hexagon dies and a hand compression tool for wire sizes 2. AWG md smaller 
and a hydraulic pump and compression head for Wire sizes YO AWG and larger. Alternate method 
allowed: exothemic welding using a remote igniter device. 

Tools and dies shall be approved for this purpose; dimple compressions are not acceptable. 
Compression connections shall be prepared in accordance with the manufacturer's instructions. 
Compression-type lugs shall be used in accordance with manufacturer's recommendations. Exposed 
ground wmections to equipment shall be made by bolted clamps unless otherwise specified. No 
solder material shall be used in any part of the ground circuits. (( 

16450-3 
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I 
Embedded ground conductors and fittings shall be securely attached to concrete reinforcing 

steel with tie wires and prevented from displacement during concrete placement. 

Notifj. the Construction Manager, Arizona Water Company, two hours prior to backfilling, 
as each part of the grounding system installed below finished grade is complete and ready for 
inspection. Non-compliance shall effect the payment scheduie far th i~  work. 

Grounding conductors extended beyond concrete surfaces for equipment connection shall be 
extended a sufficient length to reach the final connection point without splicing. Provide grounding 
fittings, pads, or plates as shown in the electrical details. Minimum grounding conductor extension 
shall be 3-feet. 

Grounding conductors which project fim a concrete surface shall be located as close as 
possible to a comer of the equipment pad, protected by rigid conduit bonded to the grounding 
conductors, or teminated in a flush grounding plate. 

Exposed groundmg conductors shall be supported by noncorrosive metallic hardware a$ 
4-foot intervals or less. Groundmg conductors for W e  equipment shall be terminated using a 
two-hole copper flush mounted grounding plate, €?rim Cadweld, Bumdy YGF Series, or equal. 

Ground conductors entering electrical enclosures shall be bonded to a single ground bus or 
terminal strip in the enclosure and to metallic raceways within or terminating at the enclosure. 
Direct ground COMections to enclosure chassis or back plate are not acceptable. Prior to making 
ground C O M ~ O I I S  or bonds, the metal surface at the point of connection shall be cleaned. 

2 

Lightning arresters shall be directly connected to the ground grid system using lightning 
industry braided copp& conductors, sized as specified. 

Metallic sheaths or shields of shielded power cable shall be terminated by a copper.ground 
bus provided %ith cable connection for connection to the grounding system. 

3.02 RACEWAY GROUND 

All senrice, feeder and branch circuit raceways shall contain a green insulated ground 
conductor sized per applicable NFPA 70 National Electrical Code (NEC) tables: 

1. T250.66 - Grounding Electrode Conductor for Alternating-CUrrent Systems 
or 

2. ~250.122 - Minimum Size Equipment Grounding Conductors for Grounding 
Raceways and Equipment. 

Metallic conduits terminating at concentric knock-outs or reducing washers shall be bonded 
using insulated grounding bushings. Grounding bushings shall be connected to the grounding 
system using conductors sized in compliance with NEC. ! -  
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'C Cable trays shall have UGor 410 bare copper gtound conductor run on the outside of each 
tray or tray group of tiered cable tray. Conductor shall be connected to each section or fitting using 
an approved ground-clamp and supported at 5 foot intervals. 

3.03. EQUIPMENT .AND ENCLOSURE BONDING 

Electrical distribution and utilization equipment encl6sure ground bus, motor h e s ,  
manholes, metal structures and buildings, outdoor metal enclosures, fences and gates shd be 
bonded to-the grounding system with conductor sizes as specified. Connect the conductor to the 
metal enclosure using a UL listed connector, where the eiclosure does not contain an internal 
ground bus 

Non-electrical equipment with metaUic enclosures, that are located outdoor and without a 
cover or a shade, shall be connected to the gtounding system. 

3.04 ISOLATED GROUNDING 

An isolated ground system shall be installed where requved by an equipment manufacturer. 
The isolated ground conductor shall have green insulation with a yellow stripe and shall be run in 
the same raceway as the power and neutral conductors. The isolated ground bus shall be kept 
isolated fiom neutral and grounding buses. 

c:" Where specifically directed by the Engineer and required by an equipment manufacture, the 
Contractor shall provide an additional isolated ground conductor %om the service or separately 
derived system to an isolated ground bus bar at each associated distribution point. 

3.05 SERVICE AND SEPARATELY DERIVED SYSTEM BONDING 

A neutral bonding jumper shall be installed in only one location for each service or' 
separately derived system. The bonding jumper shall be located at the service source or the first 
immediate distn'bution point downstram h m  the source. The neutral and ground buses shall be 
kept isolated h m  each other accept where the bonding jumper is installed. 

3.06 GROUNDING SYSTEM TESTS 

The Contractor shall test the facility grounding system and the building grounding system to 
determine the ground resistance. The grounding test shall be IEEE Standard 81 using the NFiTA 
Fall-of-Potential procedure. A plot of ground resistance readings for each isolated ground rod, 
ground mat, or ground bus shall be submitted on 8-112 x 1 1 inch size graph paper. Point-to-point 
resistance 'measurements are not acceptable. 

The current reference rod shall be driven at least 100 feet fiom the ground rod or grid under 
test or as recommended by IEEE Standard 81. The measurements shall be made at IO-fbot intervals 
begirining 25 feet from the test electrode and en- 75 feet h m  it, in direct line between the 
ground rod or center of grid and the current reference electrode. 



A grounding system Gt shows @eater than 2 ohm resistance for the flat portion ofthe 
plotted data shall be considered inadequately grounded. 

The Contractor shall add additional parallel connected-ground rods and/or deeper driven 
rods until the ground resistance measurements meet the 2 ohm requirement. Additional ground rods 
will be paid for as extra work where the required numbers exceed that specified when authorized 
and approved. 

Use of salts, water, or compounds to attain the speclfied ground resistance is not acceptable, 

**END OF SECTION** 

. . .  . . . . .  ... 
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SECTION 1 6460 

’DRY-TYPE TRANSFOR&fERS 
(600 VOLTS AM) LESS) 

When mod@ng this specijkation for use on aproject, delete all Notes to @ec@er ajer 
the Specifier reads the AT,’,. Right click on the “‘NTS” Style in the listing in the STYLESAND 
FORMAl7lNG area, click on SELECT ALL -li%!?TNCE(S), and depress the DELETE button 
on the keyboard. Then scroll through the eprtire document, checking to ensure that all NTS have 
indeed been deleted. 

Edit >Find> braclket“[” for b l a h  to befilled in, alternative choices, andprovisions that may 
or may not be included depending on the application. Delete unused alternative choices and 
provisions as appropriate, j l l  in b h r h ,  and modify font of the text that is included. 

PART l--GE”ERAL 

1 .oi DESCRIPTION 

This section specifies dry-type transformers with primary winding rated 600 volts and 
less used for power distribution, lighting and control purposes as specified or shown. 

This section specifies mini-power centers that include the primary transformer protection, 
transfbrmer, secondary protection and a circuit breaker panel in one package. 

(*- 

This section specifies K-Rated transformer with electro-magnetic shielding. 

1.02 REFERENCES 

This section contains references to the fbllowing documents. They are a part of this 
section as specified and modified. In the event of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shall prevail. 

Power Transfbrmers 

1.03 RATINGS AND STANDARDS 

Transformers rated: 

1.  10 kVA and smaller shall be single phase or as indicated. 



i 

2. 
3. 
4. 

15 kVA and greater shall be 3 phase or as indicated. 
Voltage, .fiquency, number of phases and kVA as indicated. 
Conform to ANSI/IEEE C57.12.01 and ANSY UL 506. 

PART 2--PRODUCTS 

2.01 MANUFACTURERS 

Manufacturers include: 
1 .  ABB 
2. Eaton Cutler-Hammer 
3. SquareD 

Premium grade, high @cienq transformers are speczped as standzrd. An economic evaluation 
has been done and indicates a payback within 3 to 5 years. If lower first costs are required, 
specib a I50 degree C temperature rise. 

Lower temperature rise avoids hot tramformer swface that may harm people that touch tho 
transformer. Consider mounting location awayfiom doors or walkways or consider a wire 
guard around hot transfirmer to avoid injwy. 

Caution: According to NEMA ST20-3. IPB: 

“The temperature rise on the enclosure of a transformer may exceed 65 degrees C 
(I I 7 degrees F) above ambient: Provide adequate ventilation around transformers. Guard them 
porn contact by personnel by location or by fence. ’’ 
ne high eficiency transformers will have longer l fe  and sustain emergency overload, operate 
cooler and will decrease air loa&- 

Transfomers temperature rise based 011.40-degree C ambient temperature: 

1. 
2. below 15 kVA: 

15 kVA and above: Not exceed [SO] [115] [I501 degree C temperature rise. 
Not exceed [SO] [Ilq degree C temperature rise. 

2.03 COILS 

Transformer coils: 



Q 
’ 

. 

1. copper. 
2. 15 kVA and above: impregnated with varnish. 
3. 10 kVA and below: ewapsulated. 

The single phase 24U x 480-120/240 volt transformer has four windings. 
The two primary windings are connected in series for a 480 volt connection. 
The secondary windings are connected in series and center-tapped for 120/24O volt service. 

7 

Caution: According to N E M  ST20-3.19B: 
“?he temperature rise on the enclosure of a tramformer may exceed 65 degrees C 
(I1 7 degrees F) above ambient: Provide adequate ventilation around transformers. Guard them 
porn contact by personnel by location or @fence. ” 

Transformers shall have. electrically isolated primary and secondary windings. Primary 
and secondary winding configurations shall be as specified or shown. Provisions shall be made 
to pennit separate grounding of the neutral conductor and the enclosure. Single-phase 
transformers shall be the four winding type. 

2.05 TRANSFORMER TAPS 

Transfbnners 15 kVA and above shall be provided with two 2-1/2 percent full capacity 
taps above normal voltage and four 2-112 percent full capacity taps below rated voltage on the 
primary winding. 

2.06 TERMINAL COMPARTMENTS 

Transfomers enclosureS: 

1. 15 kVA and smaller: weatherproof, nonventilated enclosures. 
2. Indoor over 15 kVA: dripproof, ventilated enclosures. 
3. Outdoor: weatherproof enclosures. 

Floor mounted type transformers can be mounted on the wall by wing appropriate wall 
mounting brackets per the electrical details. 

Confirm wall with adequately support transfirmer greater than 15 kVA bejbre speca3ing 
maximum sized tramformer to be wall mounted; otherwise insert 15 kVA for 25 LVA. 
2.08 MOUNTING 

Transformers 25 kVA and below shall be suitable for wall mounting and include 
mounting brackets and hardware. Transformers over 25 kVA shall be floor mounting type. 

cc 
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Single Phase MPC with 48OVacprimary and 120/240Vac secondary has limited kVA ratings: 3, 
5, 7.5, IO, IS,  25 with limited number of breakers and limited current ratings in their 
panelboards. 

Three Phase MPC with 48OVaaprimary and 208Y1120Vac secondary has limited kVA ratings: 
1.5, 22.5, and 30 with limited number of breakers and limited current ratings in their 
panelboards. 

The primary and secondary circuit breakers sizes vary for manufactures, consult their Iiterarure. 

2.09 NAMEPLATES 

I 

Nameplates shall be provided in accordance with the requirements of paragraph 16000- 
2.04. 

2.10 SOUNDLEVELS 

Mini-power center (MPC) consists of an encapsulated dry-type transformer, primary and 
secondary main circuit breakers, and secondary panelboard all in one enclosure. 

A. TRANSFORMER RATING: 

KVA, .primary voltage, secondary voltage, frequency and number of phases shall be as 
shown onthe Drawings. 

B. BRANCH CIRCUITS: 

Molded case Circuit breakers, plug-in thennal magnetic type with number of poles and 
trip ratings as shown on the Drawings. 

C. ENCLOSURE: 

Weatherproof, NEMA 3R. 



D. MANUFACTURER: 

1. ABB 
2. Acme Electric Corporation 
3. Eaton Cutler Hammer 
4. Siemens 
5. Square D Company. 
6. orequal 

Designate non-linear load transfomers by adding "&Factor Rated -" to power one line 
drawings or panel schedules where transformers feed panels or include herein. 

Use K-Rated transformers to sipply panels with harmonic loa& for lighting and other loads 
with electronic switching mitigation. 

Use Shielded transfomers to supply panels with imtruments and analyzers loads to limit the 
harmonic interference to sensitive circuits. 

Supply lightifig and other loads with harmonic content to other non-K rated trumformer fed 
lighting and appliance pane&. 
2.12 NON-LINEAR LOAD K-FACTOR RATED TRANSFORMER 

c A. TYPE: 
100 percent non-linear load rated specifically designed to handle non-linear loads with 

B. KFACTOR: 
K= [4,13, or 201. 

double siie neutral for harmonic load. 

2.13 SHIELDED ISOLATION mNSFORMER 

Provide self-cooled two winding type transformer with electrical ratings as shown. 

Provide copper or aluminum metal shielding between primary and secondary windings. 

Provide electro-static winding shield grounded to the transformer case. 

2.14 PRODUCT DATA 

The follovling information shall be provided: 

1. Manuficturer's verification that the unit has been built and tested in 
accordance with the specified ANSI standards. 

2. Manufacturer's verification of the sound levels, if different from the specified 
NEMA ST20 standards. 



3. Applicable operation and maintenance information as specified. 

4. Manufacturer's product literature. 

PART 3--EXECUTION 

3.01 G E N E W  

Bond transformer enclosures and neutrals together and connect to the ground grid. 

3.02 INSTALLATION 

Install transformers on walls or floors at locations shown on the Drawings. Install floor 
mounted transformers on raised concrete bases. Provide sufficient access and working space for 
ready and safe operation and maintenance. 

Mount transformers so that vibrations are not transmitted to the structural parts of the 
building or to other equipment. Make connections to transformers with flexible conduit. 

Adjust tap setlings to provide proper voltage at panelboards. 

Ground transformer in codormame with.the National Electrical Code. 

i 

3.03 TESTING . 

Transformers shall be tested in accordance with Section 16030 - Electrical Acceptance 
Testing. 

**END OF SECTION* 

x 
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UL 489 
UL 1449 

SECTION 16470 

Molded-Case Circuit Breakers and Circuit Breaker Enclosures 
Surge Suppression Devices 

LIGHTMG AND POWER DISTRIBUTION PANELBOARDS 

c 

When modtiJjng this specification for use on a project, delete all Notes to Specifier (Ivrs) after 
the Specifier r e d  the hTS. Right click on the “MSDD Siyle in the listing in the SlYUSA.ND 
FOW1TING area, click on SELECTALL - IlVSTMCE(S), and depress the DELEll? button 
on the keyboard. Then scroll through the entire document, checking to ensure that all NTS have 
indeed been deleted. 

Edit >Find> bracket “[ ”for bl& to bejilled in, alternative choices, and pravisions that may 
or may not be included dczpending on the application. Delete unused alternative choices and 
provisions as appropriate, fiIr io blanks, and modi3 font of the text that is included. 

PART 1--GENERAL 

1.01 DESCRIPTION 

Three phase, four wire 208Y/120 or 480Y/277 volt, dead front, circuit breaker type 
panelboard with current rating of 600-amperes or less. 

Single phase, three wire 120/240 volt, dead hnt ,  circuit breaker type panelboards with 
current rating of 400-amperes or less. 

Dovide metal oxide varistor (MOV) surge protective device (SPD) integral within 
each panelboard that indicates the status and condition of the SPD, tested per NEMA LS-1, 
rated IEEE C3 Combined Wave of 20kV and lOkA with 200kAIC internal fusing and listed 
/ labeled per UL 1449.1 

1.02 REFERENCES 

This section contains references to the following documents. They are a part of this 
section as specified and modified. In the event of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shall prevail. 

IEEE 
NEMA 

Institute of Electrical and Electronic Engineers 
National Electrical Manixfaduring Association 

NFPA 70 1 National Electrical Code (NEC) 

UL 50 

UL 67 
Cabinets and Boxes 
Underwriters Laboratories, Electric Panelboards 



‘PART 2-PRODUCTS 
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2.01 MANUFACTURERS 

Arizona Water Company and the Construction Manager believe the following candidate 
manufacturers are capable of producing equipment and/or products that will satisfy the 
requirements of this Section. This statement, however, shall not be construed as an endorsement 
of a particular manufacturer’s products, nor shall it be construed that named manufacturers’ 
standard equipment or products will comply with the requirements of this Section. Candidate 
manufkcturers include: 

A. Eaton / Cutler-Hammer: PRLl a and PRWa Clipper Power Visor Surge 
Protective Device series 

B. Square D: NQOD and NF with internal Surge Protective Devices 

2.02 ARRANGEMENT AM> CONSTRUCTION 

The front of the panel shall have concealed trim clamps and hinges. The locks shall be 
flush with cylinder tumbler-type with spring loaded door pulls. The fronts shall not be 
removable with doors in the locked position. Panelboard locks shall be keyed alike. 

i 
Gutter space shall be provided on all sides of the breaker assembly to neatly connect and 

arrange incoming wiring. 

Panelboard shall be composed of individually mounted circuit breakers designed to be 
removable without disturbing other breakers. 

A directory holder with clear plastic plate and metal frarne shall be mounted on the inside 
of the door. 

2.03 BUS 

Bus shall be tin-plated copper and shall have current mtings as shown on the panelboard 
schedules, sized in accordance with UL 67. Ratings shall be detemhed by temperature rise test. 

The minimum bus size shall be 100 amperes. Panel fault withstand rating s h d  be not 
less than the interrupting rating of the smallest circuit breaker in the panel. Series rating is 
prohibited. 

Panelboards shall be provided with a separate ground bus and, where specified, with a 
full ckacity neutral bus. The neutral bus shall be mounted on insulated stand-offs. 

I c 



2.04 CIRCUIT BREAKERS 

c 

c 

Circuit breakers shall be molded-case type provided for the current ratings and pole 
configurations specified on the panelboard schedule. Circuit breakers shall be bolt-on type. 
Circuit breakers shall be listed in accordance with UL 489 for the service specified. Load 
terminals of circuit breakers shall be solderless connectors. 

Circuit breakers rated 1201208 volt and 120/240 volt alternating current shall have a 
minimum intempting current fating of 18,000 ampkes symmetrical at 240 volt AC. 

Circuit breakers rated 277/480 volt alternating current shall have a minimum interrupting 
current rating of 25,000 amperes symmetrical at 480 volt or as specified on the panelboard 
schedule. 

Provide circuit breakers with special features such as ground fault interrupting (GFI), 
heating air conditioning and refrigeration (HACR) rating, or locking capability as shown on the 
Drawings or Schedules. 

2.05 FINISH 

Panelboard cabinet shall be fabricated from hot-dip galvanized steel in accordance with 
UL. 50. Panelboard k n t s  shall have a gray, baked enamel finish. 

2.06 NAMEPLATES 

Naeplates shall be provided in accordance with the requirements of Section 16000. 

2.07 PRODUCT DATA 

The following information shall be provided: 

1. Manufacturer's Certification that bus bracing is capable of withstanding the 
specified short circuit condition. 

2. . Operation and maintenance information as specified. 

3. Quantity and rating of circuit breakers provided with each panelboard. 

PART 3-EXECUTION 

3.01 GENERAL 

The Contractor shall type in the circuit description on the circuit directory as shown on 
the final record drawings or panelboard schedule. 



Provide “Circuit Directory and Circuit 1d.entification” in accordance with NEC 408.4. 
f. Each circuit shall be of sufficient detail to allow each circuit to be distinguished fiom other 

circuits. Circuit identification shall include load location and provide equipment or instrument 
Tag Number and Tag Descripton, where .shown on the drawings. 

3.02 TESTING . 

Panelboards shall be tested fix proper operation and function. 

**END OF SECTION** 



SECTION 16500 

LUMINAIRES 

c t 

m e n  modihing this specijkation for use on a project, delete all Notes to Spec@er ajer 
the Spec8er reads the m. Right click on the “TS” Style in the listing in the STYLESAND 
FORMATiTNG area, click on SELECTALL -IhVTmCE(S), and depress the DELETE button 
on the keyboard. Then scroll through the entire document, checking to ensure that all NTS have 
indeed been deleted. 

Edit >Find> bra&&“[ ”*fir blanh to befillod in, alternative choices, and provisions that may 
or may not be included depending on the application. Delete unwed ahernalive choices and 
provisions as appropriate,JiIl in blanks, and m o d 3  font of the text that is included. 

I Deletejktures in 3.04 that are not required for the Project. 

PART 1--GENERAL 

1.01 DESCRIPTION 

This section specifies luminaries (lighting fixtures) features and installation. 

1.02 REFERENCES 

This section contains references to the following documents. They are a part of this 
section as specified and modified. In the event of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shall prevail. 

1.03 WARRANTY 

A. EMERGENCY LIGHTING UNIT BATTERES WARRANTY: 

Manufacturer’s standard form in which manufacturer of battery-powered emergency 
lighting unit agrees to repair or replace components of rechargeable batteries that fail in materials 
or workmanship within specified warranty period [Two] [Three] years from date of Substantial 
Completion. Provide full warranty for fist year and prorated warranty for the remaining 
warranty period. 



B. FLUORESCENT BALLASTS WARRANTY: 

Manufacturer's standard form in which ballast manufacturer agrees to repair or replace 
ballasts that fail in materials or workmanship within specified warranty period for Electronic or 
Electromagnetic Ballasts: [Two] [Three] years from date of Substantial Completion. 

C. T8 FLUORESCENT LAMPS WARMNTY: 

Manufacturer's standard form, made out to Owner, and signed by lamp manufacturer 
agreeing to replace lamps that fail in materials or workmanship, f.0.b. the nearest shipping point 
to Project site, within specified wmantyperiod: [Two] [Three] years fiom date of Substantial 
Completion. 

PART 2-PRODUCTS 

2.0 1 LIGHTING MATERIALS 

Lighting materials, including .mhries, lamps, accessories, and hardware, shall conform 
to the detailed requirements specified herein. 

2.02 INTERIOR LUMINAIRES AND COMPONENTS 

A. Incandescent, Fluorescent and HID Fixtures: Comply with UL 1598. 

B. Sheet Metal Components: Steel, unless otherwise indicated. Formed and 
supported to prevent warping and sagging. 

C. Doors, Frames, and Other Internal Access: Smooth operating, free of light 
leakage under operating conditions, and designed to permit relamping without use 
of tools. Designed to prevent doors, fiames, lenses, diffisers, and other 
components fiom fdlhg accidentally during relamping and when secured in 
operating position. 

D. Diffusers, Covers, and Globes: 

1. Acrylic Lighting Diffusers and Other Products: Provide 100 percent 
virgin acrylic plastic with high resistance to yellowing and physical 
changes due to aging, exposure to heat and W radiation. 

a. 
b. W stabilized. 

Lens Thickness: At least 0.125 inch minimum. 

2. Glass Lighting Diffusers and Other Products: Provide annealed crystal 
glass, unless otherwise indicated. 

i 
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2.03 EXTERIOR LUMINAIRES 

Complying with UL 1598 and listed for installation in wet locations. 

A. SHEET METAL COMPONENTS: 

Conosion-resistant aluminum, unless otherwise indicated. Formed and supported to 
prevent warping and sagging. 

B. HOUSINGS: 

Housings shall not warp, sag, or deform in use and shall be rigidly formed, weather- and 
light-tight enclosures. Provide filterfireather for enclosed luminaries. 

C. DOORS, FRAMES, AND INTERNAL ACCESS: 

Smooth operating, free of light leakage under operating conditions, and designed to 
permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and 
other components firom falling accidentally during relamping and when secured in operating 
position. Removable doors for cleanhg or replacing lenses. Designed to disconnect ballast 
when door opens. 

D. EXPOSED HARDWARE MATERIAL: 

Stainless steel. 

E. PLASTIC PARTS: 

High resistance to yellowing and physical changes due to aging, exposure to heat, and 
W radiation. 

F. LENSES AND REFRACTORS GASKETS: 

Provide heat-resistant and aging-resistant resilient gaskets to seal and cushion lenses and 
refractors in luminary doors. . 

2.04 FLUORESCENT ELECTRONIC BALLASTS 

Ballasts for F32T8 lamps shall be: 

1. High frequency solid state electronic. 

2. Instant start, parallel operation. 

3. 

4. Minimum 0.87 ballast factor. 

Minimum starting temperature: 50 F. 



5. 

6. Power factor: 95% minimuSn. 

Maximum total harmonic distortion (THD): 10%. 

’ 7. Soundrated: A. 

8. Ballast case temperature not to exceed 90 degrees Centigrade during 
normal operation in 30 degrees Centigrade ambient temperature. 

9. Certified Ballast Manufacturers’ Certification. 

Built-in self-resetting thermal actuated device shall remove ballast fiom line when 
excessive ballast temperature is reached. UL Class P, CBM certified 100% output. 

The conductors between ballasts and lamp holders shall have 1,000 volts insulation 
includes conductors to and &om remote ballasts. 

Manufacturers: Advance, MagneTek, Motorola, or equal. 

2.05 HIGH-INTENSITY-DISCHARGE LAMP BALLASTS 

Comply with NEMA (282.4 and UL. 1029. Shall include the following features, unless 
otherwise indicated. 

1. Type: Constant-wattage autotransformer or regulathg high-power-factor 
type. 

2. Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for 
single-lamp ballasts. 

3. Normal Ambient Operating Temperature: 104 deg F (40 deg C). 

4. Open-circuit operation: Shall not reduce average life. 

5. Ballast Fuses: One h e  in each ungrounded power supply conductor, size 
per manufacturer recommendations. 

A. INSTANT-ON QUARTZ SYSTEM:’ 

Automatically switches quartz lamp on when fixture is initially energized and when 
momentary power outages occur. Automatically turns quartz lamp off when high-intensity- 
discharge lamp reaches approximately 60 percent light output. 

B. LOW-NOISE BALLASTS: 

Epoxy-encapsulated models designed to minimize audible fixture noise. 



C. HIGH-PRESSURE-SODIUM BALLASTS : 

Solid-state igniter/starter with an average life in pulsing mode of 10,000 hours at an 
igniter/starter-case temperature of 90 deg C. 

D. METAL HALIDE BALLASTS: 

Pulse start ballasts for lamps of 175 watt or for lamps with larger wattage with constant 
wattage auto transformer with a crest factor of 1.8 maximum. Provide regulated lag ballast with 
a crest factor or 1.5 with long life requirements. 

2.06 EXIT SIGNS 

Comply with UL 924 for sign colors and lettering size. 

2.07 EMERGENCY LIGHTING UNITS 

A.' GENERAL: 

Self-contained units complying with UL 924 with the following features: 

1. Battery: Sealed, maintenancdiee, with minimum 10-year nominal life. 

2. Charger: Fully automatic, solid-state type with sealed transfer relay. 

3. Wire Guard: Where specified or scheduled, heavy-chromeplated wire 
guard. 

4. Integral Time-Delay Relay: Holds Unit on for fixed interval when power 
is restored after an outage; permits high-intensity-discharge lamps to 
restrike. 

Operation: Turns lamp on when Circuit voltage drops to 80 percent of 
nominal voltage. Lamp disconnects from battery when voltage approaches 
deep-discharge level. Disconnect lamps fkom battery, battery recharges, 
and floats on charger when nonnal voltage is restored. 

5. 

2.08 EXTERIOR LIGHTING POLES 

A. GENERAL: 

Provide lighting poles with pole cap and the necessary fixture mounting hardware, 
Provide light switch and power outlet as shown on the drawings. 



f 
B, FIBERGLASS BOLE: i 

Fiberglass pole finish shall be impregnated in the resin. Submit available colors for 
selection. Color shall be factory standard brown. 

Man&turer: Cem-Tec, W. J. Whatley, or equal. 

C. CONCRETE POLE: 

Concrete pole finish shall be natural mold concrete grey. 

Manufacturer: Centrecon; Union Metal - Marbelite; or equal. 

D.' STEEL POLE: 

. .  [Tapered, Non-Tapered,] [Round, Square,] [Galvanized, Painted] [Color] 

2.09 SITE JUNCTION BOXES 

Junction boxes for the distribution of outdoor lighting circuits shall be precast concrete 
and set flush with the ground. Nominal size shall be approximately 10.5 x 17.25 x 12 inches 
deep. Lid shall be cast iron with cast inscription: "LIGHTING". 

f 

Boxes manufacture: Brooks Products, Christy Concrete Products, Porni Corporation, i 
Utility Vault Company or equal. Example: Brooks catalog No. 3-1/2PB. 

2.10 FIXTURE FINISHES 

Manufacturer standard unless scheduled or shown. 

1. Paint Finish: Applied over corrosion-resistant treatment or primer, fiee of 
defects. 

2. Metallic Finish Corrosion resistant. 

2.11 PHOTOELECTRIC RELAYS 

A. PHOTO-CELLS: 

1. Provide UL 773 or UL 773A listed units. Factory mount units to the 
luminaries. 

2. Provide timedelay relays that fail in the on-position, factory set to turn 
light unit on at 1.5 to 3 foot candles (16 to 32 lux) and off at 4.5 to 10 foot 
candles (48 to 108 lux) with 15-second minimum time delay. Provide 
directional lens in eont of photocell to prevent fixed light sources to cause ( turnoff. (. . 

16500-6 
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Q 3. Provide a cadmium sulfide cell housed in a plug receptacle assembly, 
threeprong, polarized, locking type. Provide assembly for outdoor 
mounting and rated for 1800 VA at 120V maximum capacity. 

a Relay with locking-type receptacle shall comply with 
NEMA C136.10. 

b. Adjustable window slide for adjusting on-off set points. 

2.12 PRODUCT DATA 

The’ following information shall be provided: 

1. Operation and maintenance items as specified. 

2. Polar plots on 8-1/2 x 11 inch paper providing candlepower vs. angle and 
foot-lamberts (brightness) vs. angle for longitudinal and transverse axis. 

3. Table of utilization factors for calculation of illumination levels by the 
zonal cavity. method. 

4. Catalog information describing fixture make, materials, and dimensions. 

5. Manufacturers’ wqranties as specified in paragraph 16500-1.03. 

PART 3 --EXECUTION 

3.01 GENERAL. 

The location and type of luminaries, associated poles, fixtures, and receptacles are as 
shown on the drawings. 

Labels and marks, except the UL label, shall be removed fiom exposed parts of the 
fixtures. Fixtures shall be clmed when the project is ready for acceptance. Photoelectric cells 
shall be oriented toward the north. 

Raceways, wire, or cable shall be provided in accordance with Division 16. Raceways 
and wire shall be provided fiom the fixtures, switches and receptacles to the lighting panel in 
a c w h c e  with the NEC. Underground and outdoor wire splices shall be in accordan& with 
Section 16120. 

Fixtures labeled to require conductors with a temperature rating exceeding 75 degrees C 
shall be spliced to circuit conductors in a separately mounted junction box. Fixture wire shall 
meet UL and NEC requirements. Fixture shall be connected to junction box using flexible 
conduit with a temperature rating equal to that of the fixture. 



i 
Fixtures shall be aligned and directed to illuminate an area as specified. Fixtures shall be 

directly and rigidly mounted on their supporting strudures. The conduit system shall not be used 
to support fixtures. 

4 

Fixture supports that are welded to steel members shall be treated with rust-resistant 
primer and finish paint where brackets or supports for lighting fixtures. 

Provide manufacturer recommended mounting hardware and brackets. 

3.02 WIRE CONNECTIONS 

Tighten electrical connecfors and terminah according to manufacturer's published torque- 
tightening values or use torque values specified in UL 486R and UL 486B. 

3.03 FIELD QUALITY CONTROL 

Inspect each installed fixture for damage then replace damiged fixtures and components. 
Verify normal operation of each fixture after installation. 

Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify normal transfer to battery power s o m .  and retransfer to normal. 

Prepare'a written report of tests, inspections, observations, and verifications indicating i 

and interpreting results. Retest to demonstrate compliance with specification requirements 
where adjustments are made. Replace fixtures with damage or corrosion during warranty period. 



3.04 LIGHTING FIXTURE! SPECIFICATION 

Family group: Exit Sign 

Description: 

Construction: 

Lighting: 

LED, selfdiagnostic, dual-voltage emergency sign . Green 
letters and directional arrows. 

Housing: Molded black ABS. 
Stead fwlate: Opaque 1/8-inch thick high-impact ABS, 
with stencil-cut letters 6 inches high and 3/4-inch stroke. 

Signs shall meet TJL visibility requirements Effective life 
shall be listed as 10 years minimum.. Initial brightness shall 
average 330 micmlamberts (Scotopic). Sign shall be visible 
at 225 fm legible at 140 feet. 
Diffusion panel: 1/8-inch thick acrylic, non-reflective matte 
smfhce. 

Lamps: LED. 

Directional arrows: Universal directional arrows--left, right, or both, adjusted tu 
shown. 

Electrical: 120/277 Dual voltage 

Mounting: 

Special: 

Surfke ceiling or wall mounting--see symbols. Provide 
hardware and canopies as required for back, ceiling, or end 
wall mounting. 

Mounting height: +80”-+96”AFF. Provide pendant mounts 
where necessary 

Acceptable products: Lithonia Quantum type, Dual-Lite SLX-60 series or 
equivalent. 

c 
c 
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3.04 LIGHTING FIXTURE SPECIFICATION 

I 
i 

Family group: Fluorescent, Corrosion-resistant 

Group description: 

Family mkmbers: 

Construction: 

Lighting: . 

Lamp: 

Electrical: 

Mounting: 

Special: 

Acceptable products: 

Industrial indoor, enclosed, surface and pendent, waterproof 
and chemical-resistant. Nominal 1 foot wide by 4 feet long. 

m: Two 32-watt enexgy-saving T-8 lamps. m: Two 32-watt standard T-8 lamps. Pendent mounted 
fiorn 1/2 inch Rsc threaded stems. outlet boxes for 
pendants shall be cast metal with threaded conduit entries. 
Ball aligners shall be provided. 
FC-EM. Same as FCl, plus integral emergency power 
W l Y .  

Housing: Nonmetallic housing, injection-molded, high- 

Finish Any interior metallic parts shall be stainless steel or 
zinc-phosphated steel painted with powder-coat white epoxy 
finish. 
Gasketing: Between housing and diffier. 

impact thmoplastic. 

Distribution: General downward. m: Impact-mistant patterned acrylic diffier. 

3,500K T-8 

Jnuutvolta~~e: 11201 1271 
Ballasts: per Section 16500). 

Surface or pendant stems. 

UL Damp Location label. 

RAL NMF type, Columbia LUN series, Holophane HES 
series or equivalent. 



3.04 LIGHTING FMTURE SPECIFICATION 

Family group: Fluorescent, Hazardous location 

Group description: 2-lamp wide fluorescent, nominal 1 foot wide by 4 feet long. 

Family members: 

- FH2: 

m: 

FHE : 

Lamps: 

Electrical: 

Acceptable products: 

Class I, Division 1, explosion-proof. 
Materials: Copper-fiee alurninum (0.4 percent) hood, 
housing, and reflector. 
- Lens: Impact- and heat-resistant clear glass lamp protectors. 
Finish: Gray epoxy hood, housing and reflector exterior. 
White baked enamel reflector interior. 
Mounting: Wall. Provided with wall mounting brackets for 
45 degree angle mounting. RAL Catalog No. XP265-4-2GA, 
or equivalent. 

Same as Type FH3, except pendant mount&. 

Class I, Division 2, enclosed and gaske&d, vaportight. 
Materials: 20-gage steel reflector housing, 14 -gage steel 
door fiame, die-cast alumimun suspension hubs, white urea 
plastic lamp holders. 

Finish: White plasticized reflector housing inside and out. 

or equivalent. 

- Lens: 3/16-inch cIW tempered glass. 

Mount@: Pendant. RAL Catalog NO. HEF265-4-2LTM-A 

Same as Type FH3, plus integral emergency power supply. 

3,500K T8 

b u t  volta.: [120] [277 

Ballasts: (Per Section 16500). 

R4L (see above); LDPI 3'80 series 0; Guth Codetite 
seiies (F"3); or equivalerit. 
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3.04'. LIGHTING FIXTURE SPECIWATION . '  x 
Familygroup: Fluorescen~ Industrid 

Group description: Bare lamp industrial with downlight reflector. Indoor we, 
nominal 1 foot wide by 4 feet long. Surface and peadent 
mounted. 

- Fll: 2 lamps wide, 4 foot length. 
- FI2: 2 lamps wide, 8 foot length (4 lamps). 
- FIE: Same as Type FIl, plus integral emergency power 

Familymembers: 

W l Y .  

Construction: Housinq Diefonned code gage steel housing. 
Finish White, dry polyester powder finish over phosphate 
pretreatment 

Lighting Distribution: General downlight. 
Reflector. Aperhued, with 10 percent uplight. 
Accessories: [None] [wireguard] [Chain Kit,] 

Lamps: 3,500K T8 
Input voltape: [120] [277] !\ Electrical: 
Ballasts: (Per Section 16500). 

Mounting: 

Acceptable products: 

Surface : Ceiling or mistrut with 1/2-incb RSC threaded 
stems. 
Suspended: Factory chains or threaded conduit entries with 
ball aligners. 

Lithonia-LA series; Holophane HSM Series; Columbia CSR 
selies; or equivalent. 



3.04 LIGHTING FIXTURE SPECIFICATION 

Family Group: Fluorescent, Wrap-around 

Group Description: Surface and pendant fluorescent, wraparound lens. 

Familymembers: 

Construction: 

Lighting: 

c 

Lamps: 
Electrical: 

Mounting: 

Acceptable products: 

Fp1: 2-4' lamps, nominal 6" wide by 4 foot size. 
- FP2: 2-4' lamps, nominal 10" wide by 4 foot size. 
FP3: 2-4' lamps, nominal 16" wid? by 4 foot size. 
- E: 2-4' lamps, nominal 16" wide by 4 foot size. 

Housing: Die-formed code gage steel. 
Finish: White high gloss baked enamel. 

Distribution: General downlight 
Reflector Baked white enamel 
- Lens: Flat bottom, rehctor low brightness, extruded, 100 
percent acrylic prismatic, nominal 0.125 inch thick, linear 
side prisms, pyramidal bottom prisms. 

3,500K T8 
Input voltaee: 11201 12773 
Ballasts: (Per Section 16500). 

Sudace, tight to ceiling. 
Ceiling: Gypsum board/plaster with flush J-box 

Lithonia-SC type, Columbia EWN series, Holophane HW- 
series or equivalent. 



3.04 LIGHTING FIXTURE SPECIFICATION 

Family Group: Fluorescent, Striplight 

Group Description: Surface fluorescent bare lamp striplight. 

Family members: 

Construction: 

Lighting: 

Lamps: 

Electrical: 

Mounting: 

Acceptable products: 

m: 1 lamp wide, 4 foot long (1 lamp) 
- FS2: 1 lamp wide, 8 foot long (2 lamps) 
- FS3: 2 lamps wide, 4 foot long (2 lamps) 
- FS4: 1 lamp wide, 8 foot long (4 lamps) 

m: Die-formed code gage steel channel. 
Finish White high gloss baked enamel. 

Distribution: General 
Reflector: None--channel only 
Lens: None 
AccessOries: Wone, Wireguard, Chain Kit,] 
- 

3,500K T8 

Input voltape: [ 1201 1277) 
Ballasts: (Per Section 16500). 

Surf$ce : Ceiling or uni-strut with ID-inch RSC threaded 
Stems. 
S u s ~ e n d d  Factory chains or threaded conduit entries with 
ball aligners. 

Lithonia C type, Holophane HSM series, Columbia CS series 
or equivalent. 



(’’ 3.04 LIGHTING FIXTURE SPECIFICATION 

Family group: Incandescent, Emergency 

Group description: 

Family members: 

Lighting: 

Lamps: 

Electrical: 

Acceptable products: 

Battery-powered emergency lighting unit. Resistant. 90- 
minute minimum light hm integral batteries. 

a: Power unit with batteries, power supply and charger and 
two lightiug heads mounted on top. 

Single remote head and single head mounting plate. 

- E3: Double remote head and double head mounting plate. 

Distribution: Adjustable light heads. 

5.4 watt, 12 volt sealed-beam krypton, one per head. 

Input voltage: 1201277. Integral 12 volt transfonner and 
battery charger. 

Power unit wall mounted in custom angle.iron bracket 
assumbly with bottom at +7-112 feet. 

Lithonia ELM2 series; Dual-Lite EDWSRH series; 
Holophane Navigator series; or equivalent. 



3.04 LIGHTING FIXTURE SPECIFICATION 

Family group: Incandescent, EmergencylExit 

Group description: Battery-powered combination emergency/exit lighting unit 
Resistant, 90-minute minimum light h m  integral batteries. 

Lighting: Distribution: Adjustable light heads. 

Lamps: 5.4 watt, 12 volt sealed-beam krypton, one per head. 

Electrical: 

Mounting: 

Acceptable products: 

Inout voltage: 1201277. Integral 12 volt transf'omex and 
battery charger. 

Power unit wall mounted in custom angle iron bracket 
assembly with bottom at +7- 1/2 feet 

* 

. 

Lithonia HQM 
series or equivalent. 

Highlite 'P' series, Dual-Lite HLE 

I 

i 
L 



3.04 LIGHTING FIXTURE SPECIFICATION r 
Family p u p :  HID, Corrosion-mistant 

Group descziption: 

Familv members: 

Construction: 

Lighting: 
. .  

Lamps: 
. . .  

Electrical: 

Mounting; 

Special: 

Acceptable products: 

Enclosed and gasketed industrial kture  for highly corrosive 
and hazardous areas. Pendant and wall bracket installations. 

HCl : Surface ceiling mount. Cast housing base with 
threaded conduit entries and lugs formowitkg anchors. 
Corrosion-resistant enclosed and gasketed. 

HC2: Same as HC1, except wall bracket mounting. 

HCE: Same as HCl, plus incandescent quartz lamp that will 
automatically light for emergency standby. 

Housing: Castalumhum. 
Finish Polyester powder paint suitable for severe corrosive 
en&-ents. 

Distn'bution: General downward. 
Reflector: Symme~cal, patterned borosilicate glass. 1/8- 
inch minimum wall thickness. 
Shielding: Full-cutoff (Wall mounted only). 

Hi& pressure sodim. 1,9QOK, CRI 22 (minimum), wattage 
as scheduled, burning position per mandacturer. . 
Metal Halide: 4,00OK, CRI 70 (minimum), wattage as 
scheduled, buming position per manufacturer. 

b u t  voltage: 11201 [208] I2771 [480] 
Ballast: See Section 16500. 

Surface mount, with threaded conduit entries. 

All screws shall be stainless steel and captive. Special plant 
fiber gmketing shall be provided mechanical€y held in place. 

RAL SAF series; Holophane Petrolux sed&; .Hubbell 
Kemlux III series; or equivalent. 
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! 3.04 LIGHTING FIXTURE SPECIFICATION 

Family group: HID Downlight 

Group description: 

Familymembers: 

Construction: 

Lighting 

Lamps: 

Electrical: 

Mounting: 

Acceptable products: 

Exterior HPS cylinder downlights. Nominal 6 inch round, 
12-inch high cylinder. 

m: One [xx]-watt lamp. 
Mounting: Wall bracket. 
Catalog No.: NRG-221. 

- HD2: One [xx]-watt lamp. 
Mounting: Surface ceiling. 
CatalopNO.: NRG-231. 

Housing: Extruded aluminum. 
Finish fxxx]. 

Distribution: Downward cone, strict cutoff 
Reflector: Polished parabolic. 

Hi& pressure sodium: 1,90OK, CRT 22 (minimum), wattage 
as scheduled, burning position per manufacturer. . 
Metal Halide: 4,OOOK, CRI 70 (minimum), wattage as 
scheduled, burning position per manufacturer. . 
Inuut voltage: (1201 [208] [277] (4801 
Ballasts: High power fador for 0 degree F starting. 

Wall: Surface mounted bracket 
Ceiling: [surface, solid pendant, cord with strain reliefj 
- 

Gotham CC series; Pracolite LFHL series; or equivalent. 
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c 3.04 LIGHTING FIXTURE SPECIFICATION 

Family group: HID, Floodlight 

Group description: 

Construgtion: 

Exterior pole-mounted adjustable floodlights, two per pole. 
Extended and gasketed. 

Housinq Castaluminum. - Finish: Brown baked enmel finish. 

Lighting Dishibution: Controlled flood beam. 
Reflector: Qne-piece hydro-formed, polished aluminum, 
parabolic &ape. 
Shielding: Full-cut-off. 

Lamps: 

Electrical: 

Mounting: 

special: 

Acceptable products: 

Hi& uressure sodium: 1,9OOK, CRI 22 (minimum), wattage 
as scheduled, burning position per marmfkhm. . 
Metal Halide: 4,0OOK, CRI 70 (minimum), wattage as 
scheduled, buming positicm per manufacturer. 

Inuut voltage: [120] [208] [277j 14801 
High power factor rated at -40°C operation. 

- Pole: Tapered, round, pre-cast spun concrete, with hollow 
raceway are ,  for direct bury in earth. 16 foot 4 inch 
mounting height above finished grade. concrete aggregate 
and finish shall be Sonora Gold Provide pole cap, twin 
fixture mount, and all necessary mounting hardwm. 

Integral photocell at each pole. Provide flush, ground 
junction box at each pole. 

Lithonia TFA type; Holophane Preditw series; Kim AFL 
series; or equivalent. 



3.04 LIGHTING FIXTURE SPECIFICATION 

Familygroup: HID Hazardous location 

Group description: Class I, Division 2, explosion-proof industrial fixture for 
corrosive and hazardous.areas. 

Familymembers: "1: Ceiling/surface mounted 

Construction: 

Lighting: 

Lamps: 

Electrical: 

Mounting: 

special: 

Acceptable products: 

"2: Pendant mounted from 314 inch RSC threaded stems. 
Outlet boxes for pendants shall be cast metal with threaded 
conduit entries. Ball alignem shall be provided 

Housing: Cast aluminum. 
Finish Polyester powder paint suitable for severe corrosive 
environments. 

Distribution: General downward. 
Reflector: Symmettical, pattemed borosilicate glass. 1/8 
inchminimum wall thickness. 
Shielding: Enclosed and @eted optical assembly. 

H i b  m-esure sodium: 1,9OOK, CRI 22 (minimum), wattage 
as scheduled, buming position per manufhcturer. . 
Metal Halide: 4,00OK, CRI 70 (minimum), wattage as 
scheduled, buming position per manufacturer. 

Input voltam: (1201 [208] [277] [480] 
Ballast: See Seclion 16500. 

Surface mount, with threaded conduit entries. 

All screws shall be stainless steel and captive. Special plant 
fiber gasketing shall be provided mechanically held in place. 

RAL SAF series; Holophke Petrolux series; or equivalent. 



3.04 LIGHTING FIXTURE3 SPECIFICATION 

Family group: HID Pole-mounted 

c- 
Group description: Exterior pole-mounted area light. 

(I c_ 

Familymembers: 

Construction: 

Lighting: 

Lamps: 

Electrical: 

Mounting: 

Special: 

Acceptable products: 

m: One 100 watt lamp. m: Same as HPl, plus receptacle. 
- Hp3: Same as HPl, plus integral photocell. 

Housing: Cast aluminm housing and hooded top. - Finish Natural anodized finish. 

Distributiorx Controlled downlight, ES Type V 
symmetrical. 
Shieldinq: Full cut-off. 

Hiehtlressure sodium: 1,9OOK, CIU 22 (minimWn), wattage 
as scheduled, burning position per mandwturer. . 
Metal Halide: 4,0001(, CRI 70 (minimum), wattage as 
scheduled, buming position per manufacturer; 

Input voltage: [lZO] [208] [277] 14801 
Ballasts: -20 degree F operation. 

Pole, 12-foot mounting height, straight, 3-h& OD round 
fiberglass pole. See paragraph 16500-2.04. Finish to match 
fixture. Provide anchor bolts, template, form, and 
reinfmcing. Install anchor bolts in concrete structure prior to 
pour. 

120 volt receptacle at base, where shown. 

Lithonia KAD series; Holophane Crestwood CW Series; 
Hubbell Cimarron series or &pivalent. 



3.04 LIGHTMG FIXTURE SPECIFICATION 

Family group: HID Wall-pack 

Group description: Exterior wall bracket area light. 

Familymembm: - HW1: One e-watt lamp. 

- H W Z :  Same as HWI plus integtal photocell. 

Construction: Housitig: Castaiuminm - Finish: Brorize 

Lighting: Distribution: Widespread area distribution. 

Lamps: 

Shielding: Full cut-off. 

~ a r e s s u r e  sodium: 1,9OOK), CRI 22 (minimum), wattage 
as scheduled, buming position per manuf". . 
Metal Halide: 4,OOOK, CRI 70 (minimum)), wattage as 
scheduled, buming position per rnandacturer. 

Electrical: 

i .  
Mounting: 

Acceptable products: 

h ~ u t  voltage: 11201 I2081 [277] (4801 
Ballasts: High .power factor premium ballast for -40' C 
operation. 

I 

Surface wall mounting over a cast box in concretem 
concrete block wall, with gasketing between box and fixture. 

Lithonia TWA type; Holophane Wallpack II Series; Hubbell 
PVL series or equivalent 

. 

**END OF SECTION** 
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SESs herein are based on switchboard conrtruction. 
SES that need switchgear construction must be modiJied by the Specijler. 

SECTION 16754 ( 
480 VOLT SERVICE ENTRANCE SECTION 

PART l - -GENEW 

1.01 DESCRIPTION 

This section specifies outdoor rated, 480Vac, four-wire, Service Entrance Section (SES) 
with [(name of utility)) power utility metering equipment and main disconnecting means as 
shown on the drawings. 

The SES shall consist of the following: 

1. Enclosure Section- 1 : Power utility metering compartment that meets the 
[EUSERC] or f ] standards in an outdoor NEMA-3R, non-walk- 
in enclosure. 

2. Enclosure Section-2: 

Select one of the following two overcurrent protection means. 
Refer to Electrical Design Quesh'onnaire to determine Owner preference. 

[a. Includes the fixed insulated-case power circuit breaker with 
solid state trip "Main" circuit breakerJ 



la. Manual operated spring assist power interrupting air switches i 
with fuses] 

National Electrical Code-2005 (hEC 230.95) requires groundfaultprotection for semicap of 
IO00 amperes or more. Ekceptions are noted: refer to lhe NEC. 

Recommend ground fault protection for all power services. 
[b. Ground fault interrupthg system hitially set to the maximum 

setting] 

UL 1066 

[c. Transient voltage surge suppresser (TVSS)] 

Underwriters Laboratory - Low Voltage AC and DC Breakers 
used in Enclosures 

1.02 QUALITY ASSURANCE 

A. REFERENCES: 

This section contains references to the following documents. They are a part of this 
section as specified and modified. In the event of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shall prevail. 

~~ 

Reference 

ANSMEEE 

ANSI C37.46 

ANSI C37.47 

NEMA PB 2 
UL 489 

UL 891 

UL 943 
UL 977 

Definitions and Requirements for 600 Volt Air Switches, 
Insulators, and Bus Supports ' 

Specifications for Power Fuses and Fused Disconnecting 
Specifications for Distribution Fuse Disconnecting Switches, 
Fuse'Supports, and Current-Limiting Fuses 
Deadfiont Distribution Switchboards 
Underwriters Laboratory - Molded-Case Circuit Breakers, 
Molded-Case Switches, and Circuit-Breaker Enclosures 
Underwriters Laboratory - Deadihnt Switchboards 
Underwriters Laboratory - Ground-Fault Circuit-Intermpters 
Underwriters Laboratory - Fused Power-Circuit Devices 

B. FACTORY TESTS: 

Switchboards shall be tested for operation at the specified voltage and current ratings 
&er assembly. The main circuits shall be given a dielectric test of 2200 volts for 1 minute 
between live parts and ground, and between opposite polarities. The wiring and control circuits 
shall be given a dielectric test of 1500 volts for 1 minute between live parts and ground. 
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Instrument transformers shall have ratio and phase angle tests made in conformance with 
ANSI C57.13. 

1.03 SUBMITTALS 

A. The following information shall be submitted. The submittal shall contain a cover 
sheet., indexed by item, and cross-referenced to the appropriate specification paragraph, and be 
organized in the following order: 

1. A copy of this specification section, with addendum updates included, and 
all referenced and applicable sections, with addendum updates included, 
with each paragraph check-marked to indicate specification compliance or 
marked to indicate requested deviations &om specification requirements. 

A check mark shall denote full compliance with a paragraph as a whole. If 
deviations fiom the specifications are indicated, and therefm requested by 
the Contractor, each deviation shall be underlined and denoted by a 
number in the margin to the right of the identified paragraph, referenced to 
a detailed written explanation of the reasons for requesting the deviation. 

2. 

The Construction Manager, Arizona Water Company, shall be the final 
authority for determining acceptability of requested deviations. The 
remaining portions of the paragraph not underlined will signify 
compliance on the part of the Contractor with the specifications. 

Failure to include a copy of the marked-up specification sections, along 
with justifcation(s) for any requested deviations to the specijkation 
requirements, with the submittal shall be sufficient cause for rejection of 
the entire submittal with no f i ther consideration. 

A copy of the contract document single line diagrams, plan drawing 
showing SES location, and SES elevation relating to the submitted 
equipmerit, with addendum updates that apply to the equipment in this 
section, marked to show specific changes necessary for the equipment 
proposed in the submittal. Ifno changes are required, the drawing or 
drawings shall be marked "no changes required". Failure to include 
copies of the relevant drawings with the submittal shall be cause for 
rejection of the entire submittal with nofirther review. 

3. A copy o f  Specification Sections with addendum updates included, with 
each paragraph check-marked to indicate specification compliance. 
Failure to include copies of the marked-up specification sections with the 
submittal shall be cause for rejection of the entire submittal with no 
juther review, 

4 . Electrical single line, schematic diagrams, and conductor connection 
diagram. 
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5. Layout drawings indicating mangemat, dimensions, cable entries, and 
Weights. 

6. Manufacturer's product and catalog data indicating equipment 
specifications and features including interrupting, withstand, and 
continuous current ratings of all relevant equipment and components. 
Catalog data shall be edited or "arrowhead" to indicate only the models 
and options to be provided as part of this specification. 

7, Manufacturer's procedure for ground-fault performance test. 

B. The SES submittal information shall also be submitted to Power Utility Metering 
Department for their approval. 

C. After Power Utility approval, submit one approved copy with Utility comments to 
the Engineer. 

1.04 PROJECT / S E E  CONDITIONS 

The equipment shall be designed and manufhctured to meet the specified requirements of 
the environmental and seismic conditions for the Project location. 

PART 2-PRODUCTS 

2.01 MANUFACTLJRERS 

Manufacturers include: 

1. Eaton Cutler-Hammer 
2. Square D Company 

2.02 SERVICE ENTRANCE SECTION 

Coordinate with Power Utility for the correct meter socket, test devices, potential 
transformeas, current transformers, and other items installed in the metering section. Refer to Power 
Utility Electric Service Requirements, latest edition. 

Equipment and materials shall be new and fiee fiom defects. 

Continuous Current Ratings: [AS shown] [600] [800] [lZOO] [1600] [ZOOO] [25001 [SOOO] 
[4000] [amperes] at 6OOVac. 



B. POWER DISCONNECT - FUSED SWlTCH DEVICE TYPE: 

The high-pressure mntaqt-switch shall provide a stored energy operating mechanism, 
Class-L h e  coordination fbr 200,000-ampere root mean squared (rms) interruption and isolation, 
and self-powered ground-fault protection with time and current field adjustments. 

The following components shall beprovided: 

1. Emergency switch-open button that triggers the stored energy operating 
mechanism with positive."On-OfP' indication and with an entrance door - 
power disconnect switch safety interlock. 

[2. Electric trip for remote control or for ground-fault protection]. 

(3. Blown Fuse-Protection: Provide single-phase protection when only one 
fuse is blown]. 

. [4., TestButtons: 

[a. 

[b. 

[c. 

No-trip Ground Fault Test Button: Permits ground fault test 
without tripping the SES switch]. 
Test Button: Simulates ground-fault occurrence and trips the 
SES switch]. 
Provide an external IZOVac control pow& source for test 
function]. 

B. POWER D I S C O N "  - CIRCUIT BREAKER TYPE: 

The circuit breaker with adjustable solid-state trip with sizes as indicated. The circuit 
' breaker settings shall be confirmed with a protective device coordination study provided by others. 

1, GENEUL: Circuit breakers shall be stored energy type mechanism to 
. 

provide quick-make, quick-break, trip-fiee operation: 

a 
b. 

Insulated case UL listed 100 percent continuous c-nt capacity. 
Ground fault protection shall be provided as specified or indicated. 

Circuit breakers shall provide manual switching operation by means of a low-torque 
handle or pushbutton on the fi-ont of the unit. Automatic operation during overload and short 
circuit conditions shall be provided by solid state or thermal magnetic tripping devices located in 
the circuit breaker frame as specified on the drawings. 

Circuit breakers shall be eont accessible, stationary, individually mounted, and shall have 
short circuit capabilities equal to or greatex than the system in which they are installed. Unless 
otherwise noted, circuit breakas shall have a minimum interrupting current of 65,000 amperes 
symmetrical RMS at 480 Vac. < 

16754-5 
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2. STATIC'TRIPPING DEVICES: Solid state static tripping devices shall 
consist of current sensors, logic assembly, magnetic latch release, and required interconnecting 
wiring. Trippingdevices shall be automatic and self-contained within the breaker frame and 

- shall not require any external relaying or power supplies. 
Tripping functions shall be field adjustable and contain the following tripping characteristics: 

a Overload tripping: 

1) Adjustable ampere setting 
2) Adjustable long-time delay 

b. Short circuit tripping: 

1) Adjustable short-time pickup 
2) Adjustable short-time delay 
3) Adjustable instantaneous pickup 

c. Ground fault tripping: 

1) Adjustable ground fault pickup 
2) Adjustable ground fault delay 

I 

I 
A 

C. POWERBUS: 

The bus shall be insulated tin-plated copper bus bar. Unless otherwise specified, buses 
shall be braced to withstand short circuit stresses up to 65,000 RMS amperes. 

D. ENCLOSURE: 

The enclosure shall be designed for outdoor installation.. Each of the enclosure sections 
shall have a I11-length flanged front door. 

The structure supporting current carrying parts shall be flame retardant non-tracking glass 
polyester or porcelain. 

E. SAFETY INTERLOCKING: 

The inuer door shall be hinged and interlocked with the main circuit breaker or fused switch 
so that the power disconnecting device opens before internal ,~ccess is possible and the door must 
be closed before the power disconnecting device.may be closed: 

F. LIGHTNING ARRESTOR AND SURGE CAPACITOR 

Provide a lightning arrestor and surge capacitor for 48OVac service entrance sections 

t C _  
cabinets: 

1. Silicon Oxide Varistor (SOW 
2. Energy Rating: 3000 joules per pole. 

16754-6 
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Q 3. Time Rating: 5 nanoseconds. 
4. Resistors: Prohibited. 
5. Manufacture and Models: 

a. . 

b. 
c. 

Delta LA-603 for 3-phase, 3-wire or equal. 
Delta LA-603 for 3-phase, 4-wire or equal. 
Delta CA-603 for 3-phase, 3 or 4-wire rated at 650 Vac, or equal. 

G. TVSS SURGE DEVICE: 

Refer to Section 16445 for additional TVSS requirememts. Provide a transient voltage 
surge suppressor (TVSS) rated at: 

1. 480W277 Vac 
2. 
3. 
4. FdlUeS: 

150,000 ampere per phase with 5-nanosecond response time 
Five-year manufacturer warrantee with UL Label. 

a. Fault monitoring. 
b. Trouble monitoring. 
C. Strike counter. 

Manufacturer: EatodCutler Hammer or Square D. 

H GROUNDING 

A cOmmOn ground bus shall extend the entire length of the assembly with ground lugs 
furnished at ea& end where multiple enclosures are attached together. A ground lug, sized for a 4/0 
bare copper ground wire, shall be bolted to the interior of the enclosure. 

I. NEUTRAJ.,: 

A neutral bus shall extend the entire length of the assembly with lugs fiunished at ekch end 
where multiple cabinet enclosures are attached together. 

J. FINISH: 

The finish shall comply with in accordance with Section 16000. 

K. NAMEPLATES: 

. In ,addition to the manuficturer's identification, an external nameplate shall be provided 
with equipment number and name as shown. 

Each section compartment shall be provided with nameplates indicating utility meter, < main breaker circuit name with equipment number and description of load, pull sections, TVSS, 
and any additional designations describing the compartment function or usage. 
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Provide machine engraved laminated white phenolic nheplates with black lettering for 
panel-mounted equipment with the instrument tag number/description in 3/3 2-inch minimum 
size lettering and attach to the panel or enclosure with a minimum of two self-tapping 
3 16 stainless steel screws. Provide nameplates for power sources indicating the power loads and 
nameplates for power loads that indicate the power sources, in accordance with these 
specifications and the NEC. 

2 0 0 5  NEC 230.95 (C) requires ground#auitprotection testing. Refr to paragraph 1.01 B above 
and delete here if not required. 

L. WIRING: 

Internal switchboard wiring shall consist of single conductor $IS 90 degree C copper wire 
and UL listed for panel wiring. The wire shall be sued to Suit load requirements. Minimum size 
shall be No. 14 AWG. 

2.03 PRODUCTDATA ’ ’ 

The following product data shall be provided: 

1. Applicable operation and maintenance Momation shall be provided in the 
pmduct.submittaly including: 

a. As-builtdrawings. 

b. Final, complete, reviewed submittal information. 

c. M a n u e a ’ s  [Circuit Breaker] [Fused Switch Ground-Fault 
Trip and Single Phase Protection equipment] instructions. 

d. Manufhcturer’s TVSS instructions. 

2. Results of factory tests conducted. 

3. Results of field tests conducted. 

PART 3-EXECUTION 

3.01 INSTALLATION AND INSPECTION 

Coordinate the SES conduit installation with the power utility and request their inspection 
of the work prior to covering up the work. 

i 



f [3.02 PROTECTIVE DEVICE SETTING COORDINATION 

Refer to Section 16431 for Short Circuit and Protective Device Coordination Studies 
and Section 16030 for device setting implementation reqeements and Arc Flash labeling 
requirements]. 

3.03 . PROTECTIVE DEVICE SETTINGS 

The power utility metering instrument transformer ratios shall be coniirmed with the 
power utility metering department. ' 

The prote&ive devices shown on the drawings are preliminary and are subject to 

The ground fault protective device and the fuses or tripping devices shall be adjusted to 

confirmation with the coordination study in Section 1643 1. 

the settings specified in the protective device coordination study in Section 1643 1 prior to 
energizing the SES. 

3.04 FIELD TESTING 

The SES equipment shall be tested in accordance with Section 16030 - Acceptance 
Testing. Verify the ground fault setting and trip bctions. Perform ground-fault protection 
performance test per Manufacturer instructions. Provide written successful test results. 

**END OF SECTION** 
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SECTION 16920 

600 VOLT MOTOR CONTROL CENTERS 

When modijja’ng this spec$cation for use on a project, delete all Notes to Specifier (NTS) afer 
the Specijler reads the NZ7. Right click on the “NTS” Style in. the listing in the STYLES AM) 
FORMATTING area, click on SELECT ALL - INSTmCE(S), and depress the DELETE button 
on the keyboard. m e n  scroll through the entire document, checking to ensure that all lvTs have 
indeed been deleted. 

Edit >Find> bracket ‘y for blanks to be filled in, alternative choices, and provisions that may 
or may not be included depending on the application. Delete unwed alternative choices and 
provisions as appropriate, fill in blanks, and modifi font of the text that is included, 

PART 1--GENERAL 

1.01 DESCRIPTION 

A. SCOPE: 

This section specifies fiees-g, factory assembled 600 (480) volt Motor Control < Centers (MCC) with digital power monitors to display the voltage and current load parameters. 

B. EQUIPMENT LIST: 

MCCs specified herein shall be -shed by a single manubturer, 

1.02 QUALITY A S S W C E  

A. REFERENCES: 

This section contains references to the following documents. They are a part of this 
section as specified and modified. In the event of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shall prevail. 

NFPA 79 Electrical Standards for Industrial Machinery 



B. CODES AND STANDARDS 

Motor Control Centers and all components shall be Underwriters Laboratory listed to 
UL 845 and shall confofql to NEMA ICs-1 and ICs-18 standards. 

1.03 SUBMITTALS 

.-The follovciinginfom&ion shall'be provided: ' . . . .  .. . 

1. A copy of this specification section, with addendum updates included, and 
all referenced and applicable sections, with addendum updates included, 
with each paragraph check-marked to indicate specification compliance or 
mark6 to indicate requested deviations from specification requirements. 

A check mark shall denote 111 compliance with a paragraph as a whole. 
If deviations h m  the specifications are indicated, and therefore requested 
by the Contractor, each deviation shall be underlined and denoted by a 
number in the margin to the right of the identified paragraph, referenced to 
a detailed written explanation of the reasons for requesting the deviation. 

The Construction Manager, Arizona Water Company, shall be the final 
auwrity for determining acceptability of requested deviations. The 
remaining portions of the paragraph not underlined will signify 
compliance on the part of the Contractor with the specifications. I 

Failure to include a copy of the markd-up specifcation sections, along 
with justif;cation(s)for any requested deviations to the specifrcation 
requirements, with the submittal shall be sufficient cause for rejection of 
the entire submittal with no firther consideration. 

' 

2. Elementary connection. and interconnection diagrams, in accordance with 
NFPA 79 andor NEMA ICs 18 Part 1 standards. 

If coordination study requires protection curves before Product Dada may be 
submitted, add the following: 

3. Time w e n t  curves for all protection devices. 
1 

. 4. List of starters and feeder tap compartments indicating the size and type of ' 
circuit protection. 

5.  Interrupting, withstand, and continuous current rating of 

a. Busbars 
b. Feedertapunits 
C. Starter units 
d. Main incoming units 

16920-2 
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6. Natneplateschedule . 
7. 
8. 

Dimensioned drawings showing conduit access locations 
Front view elevation with st&a and component schedule 

Avoid 4-wire systems ifpossible. If277Vac is needed for lighting, then provide 'a dedicated 
tramformer and panel. Main-Tie-Main groimd fault detection becomes a problem when neutral 
are involved and interconnected. - 

Q 

PART 2-PRODUCTS 

2.01 MANUFACTURERS 

Motor Control Centers shall be as manufactured by Cutler Hammer or Square D. 

Motor control centers shall be rated 480 volts, 60 Hertz, 3 phase, 3 wire [(no neutral 
bus) or 4 wire (neutral bus)] as specified or indicated, suitable for operation at the specified 
voltages ahd shoe circuit capacities. 

2.03 STRUCTURE AND CONSTRUCTION 

Insert depth dimension for each section; the standard is 20 inches. 
Insert width dimension for each section; the standard 20 inches 
Additional 6 inches of additional vertical space may be required by Owner 3 maintenance staf 
for starter units sized A ? .  I through 3. In which case, add insert as shown. 
NEM2 size I units are the minimum size permitted in an MCC. 

A. STRUCTURE: 

Motor control centers shall be made of No. 14 gage steel minimum and, unless otherwise 
shown, each section shall be 90 inches high by 20 inches wide by 20 inches deep. The individual 
unit compartments shall be a minimum of [12] [18] inches high. 

Each section shall have 72 inches for stacking starter units into the sections. [Size 
NEMA 1 through 3 FVR and FVNR starter units shall be provided with an additional 
6 inches of vertical space. 1 ' 

The compartments shall have pan-type doors with a minimum of two quarter-turn hold- 
down latches; and neoprene gaskets. 

A full height vertical wireway, 4 inch wide minimum, but not less than 30 square inches 
in cross section, shall be provided for each vertical motor control center section. The wireway 
shall contain full height remov@le doors. Horizontal wireways shall be provided top and 
bottom, extending the length of motor control centers. 



Bottom channel sills shall be mounted front and rear of the vertical sections extmding the i 
full length of the motor control center lineup. A removable lifting angle shall be mounted on top 
and shall extend the width of the motor control center lineup. 

B. CONSTRUCTION: 

Motor control centers located indoors shall have NEMA 1, gasketed enclosures. 

Motor control centers located outdoors shall be NEMA 1 gasketed in a NEMA-3R 
weatherproof [walk-in] [non-walk-in] enclosure. 

Starter units, size 4 and smaller, and feeder tap units less than 225 amperes shall be 
drawout plug-in construction with hardened, tiri-plated copper free-floating stabs, steel spring 
backups. The door shall have interfeknce tabs which prevent door closure if unit is improperly 
installed. 

Units shall be latched in the position to assure proper bus contact. The unit disconnect 
device shall be interlocked to prevent removal or reinsertion of a Unit when the disconnect is in 
the "ON" or "TRIPPED" positions. 

Fusible switch or circuit breaker disconnect operators shall be capable of accommodating 
three padlocks fbr locking in the "OPEN" position. 

Hardware for mounting future starter and feeder tap units shall be provided at 
compartments specified as "FUTURE." 

2.04 CONTROL SECTION 

[A separate vertical section shall be provided where specified and contain relays or 
a programmable controller and Operator Interface Station. 

The door shall be full height and have a keyed handle with a three-point latch. All 
control sections shall be keyed aJike.1 

The control section shall be completely baniered and contain an equipment mounting 
panel made of 10-gage steel which is supported off the back of the enclosure by mounting studs. 
The usable depth shall be midmum 17 inches. Width shall be [30] [36] inches, or as specified. 

Slotted plastic wire ways shall be provided as required to contain the wiring in a neat 
appearance. 

The control section shall include a 1 15 Vac utility power receptacle for maintenance and 
an internal switched fluorescent light and provide a separate 1 15 Vac branch circuit for the 
programmable controller as Shawn on the Drawings 



2.05 FINISH AND COLOR i’ 

optional for others such as Eaton-Cutler Hammer). Insulation provides additional protection 
fiom arc propagation along the his due the a fault. 

The finish and color shall be manufacturer’s standard. 

2.06 BUS 

A. GENERAL: 

Bus shall be tin-plated dopper with bolted connections between vertical and horizontal 
bus bars. Access for tightening these connections shall be fiom the front, without the need for 
tools on the rear of the connection. Insulated horizontal and vertical bus barriers shall be 
provided. Barriers shall be fkbricated fiom high-strength, glass-filled polyester resin. 

The bus shall be braced to withstand a fault cupnt  of [42,000] [65,000] amperes, RMS, 
symmetrical. 

E. HORIZONTAL BUS: 

The main horizontal bus shall be rated a minimum 600 amperes continuous. Refer to the 
drawings for ratings. 

C. VERTICAL BUS: 
/ 

D. NEUTRALBUS: 

Were  show or specified, the neutral bus shall be provided and have the same rating as 
the main horizontal bus. 

E. GROUNDBUS: 

A ll4-inch by 2-inch ground bus shall be provided the full length of the motor control 
center. Ground bus shall be located at the bottom of the motor control center. Provide a lug to 
tamhate a bare 4/0 AWG copper ground conductors at each end of the ground bus. 

2.07 WIRING 

(. 

A. GENERAL: 

Motor control centers shall be provided with NEMA ICs 18 Class [I] [II], Type [A] yS] 
[C] wiring. All starter units shall have terminal blocks for control Wiring. Terminal blocks shall 
be.provided for power Wiring for starters size 2 and smaller. 



Motor control centers shall be.provided with.al1 necessary interconnecting wiring and. 
inkrloclcirig. m e n  a MCC control sectlon is spefified.on the d r a e g s  or scheddis, wire 
directly to the relays or programmable controlier's input/output modules 'as part of the 

( 

.. . .  . .  . .  .. . . .  . .  . .  ' . 'interconnectin'g.~yirhg;]. . .  . . . . . .  

.. . P,rsvidy.elaqentary..and c g ~ ~ ~ t i o n :  diagrams.for each startqr unit and an hterwrtnection 
diagr& for the entire motor control center. 

Power wire shall be capper 90 degrees C insulated, sized to suit load; minimum power 
wire size shall be No. 12 AWG copper stranded. 

C. CONTROL-. 

Control wire shall be No. 16 AWG stranded copper wire, rated 90 de@* C machine 
tool wiring (MTW) and UL listed for panel wiring. 

D. TERMINATIONS AND CABLE CONNECTIONS: 

1. TERMINALS: Control wiring shall be lugged with ring-tongue or locking 
spade crimp type terminals made from electrolytic copper, tin-plated. 

I I 

2. CABLE CONNECTORS: Cable connectors for use with stranded copper F 
wire, sizes No. 8 AWG to 1000 kcmil shall be UL listed. Dished conical washers shall be used 
for each bolted connection. Connectors shall be reusable and shall be rated for use with copper 
conductors. Incoming line and outgoing feeder compartments shall be provided with crimp type 
lugs, 3M Company, Bumdy Company, or equal. 

E. CONDUCTOR MARKERS: 

Markers used for identification shall meet the requirements of Section 16000. 

MAIN AND FEEDER CIRCUIT PROTECTION 

A. GENERAL 

2.08 

Main and feeder tap units shall consist of hed disconnect switches or circuit breakers, as 
specified or shown. Series ratings for overcurrent devices to meet specified short circuit 
withstand ratings is prohibited. 

B. NOTUSED 

C.. CIRCUIT BREAKERS (THERMAL MAGNETIC): 

Thmnal-magnetic circuit breakers shall be molded case equipped with toggle type 
handle, quick-make, quick-break over center switching mechanism that is trip-free so that 



breaker catmot be held closed against short circuits and abnormal currents. The tripped position 
shall be clearly indicated by breaker handle mahtahing a position between "ON" and "OFF." 
All poles shall open, close, and trip simultaneously. Minimum short circuit capacity shall be 
42,000 or 65,000 amperes symmetrical. 

f 

D; CIRCUIT BREAKERS (MAGNETIC ONLY): 

Magnetic circuit breakers shall be molded-case equipped with toggle type handle, quick- 
make, quick-break over center switching mechanism that is trip-fiee so that breaker cannot be 
held closed against short circuits and abnormal currents. The tripped position shall be clearly 
indicated by breaker handle maintaining a position between "ON" arid "OFF." All poles shall 
open, close, and trip simultanm~usly. Minimum short circuit capacity shall be [42,000] [65,000] 
amperes symmetrical. 

2.09 MOTOR STARTER UNITS 

A. GENERAL: 

Motor starter units shall be combination type with contactor. and thermal magnetic circuit 
breaker, or motor circuit protector, and solid-state overload unit as indicated on the drawings or 
specified in the MCC schedule. The starter units shall have a minimum combination UL listing 
of 42,000 or 65,000 amperes RMS symmetrical or as indicated or specified in the schedule. 

B.. NOTUSED 

C. MOTOR CIRCUIT PROTECTORS: 

The molded case motor circuit protector (MCP) shall operate on the magnetic principle 
with a current sensing coil in each of the three poles to provide an instantaneous trip for short 
circuit protection. The trip setting shall be adjustable fiom 700 to 1300 percent of the motor 111 
load amperes from the front of the MCP. The motor circuit protector shall be set at its lowest 
position at the factory. 

D. CONTROL TRANSFORMERS: 

Each control transformer shall be rated 480/240-120V, s u e  phase, a-wires, 60 Hertz. 
The transformer shall be sized for the load it feeds but shall not be less than the minimum ratings 
as follows: 

100 
150 

200 

4 I 300 



Each control transformer shall be provided with time-delay, slow-blow secondary fuse 
rated to interrupt 10,000 amperes short circuit at 250 volts AC. Two primary b e s  rated to 
interrupt 200,000 amperes at 600 volts shall be provided on all starters. 

Fuse holder for secondary fuse shall be drawout indicating type and mounted on the door 
of the compartment. Fuse holders for primary fuses shall be fuse clips with full barriers between 
fuses. 

. .  E. . CONTACTORS: . 

Unless o t h i i s e  specified or shown, contactors&all be full voltage, 3-pole, 600 volt 
AC, NEMA Size-1 minimum. Contacts shall be double break, silver-cadmium oxide, and weld 
resistant. Contacts shall be isolated to prevent arcing. Coils and-magnets shall be capable of 
being removed or replaced without special tools. IEC contactors are prohibited. 

Reversing, multispeed, &id reduced voltage starters shall have additional contactors, 
overload relays, and auxiliary relays as required, and shall have mechanically interlocked 
contactor coils to prevent simultaneous engagement. 

F. TRANSIENT VOLTAGE SURGE SUPPRESSOR: 

[Refer to Section 164451. 

provide metal oxide varistor (MOW surge protective device (SPD) integral within 
each motor control center that indicates the status and condition of the SPD, tested per 
NEMA LS-1, rated IEEE C3 Combined Wave of 20kV and lOM with 200kAIC internal 
fusing and listed / labeled per UL 1449. MCnimun surge rating: 160kA per phase.] 

Provide a factory selected transient surge suppressor rated for each motor starter and 
power contactor encapsulated in a small module and mounted directly to the starter or contactor 
coil. 

G. AUXILIARY CONTACTS: 

Contactors shall be equipped with auxiliary contacts, rated 10 amperes at 120 volts AC. 
Refer to &awings for actual quantities required. As a minimum, each contactor shall be equipped 
with two normally open and two normally closed electrically isolated auxiliary contacts with the 
used and auxiliary contacts wired out to terminal blocks. 

H. OVERLOAD RELAY. 

The solid-state overload relay shall protect the power wiring and motor h m  excessive 
overcurrents. The relay shall be ambient compensated and have adjustment from 90 to 
110 percent of the n m a l  rating. 



The sensing element shall be adjustable Class 21) tripping time of 20-seconds at 600- 
{ percent of current Setting. The faster overload trip Class 10 (10-seconds at 600-percent of current 

setting) and the longer overload trip Class 30 (30-seconds at 600-percent of current setting) shall 
be field set by the installer during the driven equipment startup with the overload settings that are 
required by the type of motor driven load. 

* 

I. TERMINAL BLOCKS: 

Terminal blocks shall be screw type rated 600 volts; 20 amperes for control wiring and 
30 amperes power wiring with starters Size 3 and larger shall terminate the power leads directly 
to the contactor. 

The numb& of t e d a l  blocks shall be specified on the drawings. Terminal blocks shall 
be provided with integral marking strips and shall be permanently marked with the conductor 
number as specified on the drawings. Internal Wiring shall be connected on one side of the 
terminal block; outgoing conductors shall be connected to the other side. 

2.10 MISCELLANEOUS 

A. GENERAL: 

Control devices such as pushbuttons, selector switches, indicating lights and overload 

The control devices shall comply with the requirements of Section 16175. 

B. ELAPSED TIME INDICATOR 

reset pushbuttons shall be mounted on the unit compartment door. c 
Where shown or specified, the elapsed time indicator shall be as specified-in Section 

16175. The indicator shall be mounted on the unit compartment door. 

C. NAMEPLATES: 

Nameplates shall be provided in accordance with the requirements of Section 16000. 
Nameplates shall be provided for all cubicles and compartments and identify the load per NEC. 
A Nameplate shall be provided identifying the motor control center. Provide equipment tag 
numbers and descriptions as shown. 

I MCC space Heater: 1 1 Provide a remote IZOVac, 20-ampere circuit for the MCC space heater, ifthe MCC is in storage. I 
2.1 1 SPACE HEATERS AND THERMOSTATS 

Motor control centers lacated outdoors or in a corrosion rated area shall be provided with 
space heaters and thennostats to maintain the interior temperature at more than 45 degrees F. 
Space heaters and thennostats shall be rated 120 volts AC. Space heater shall be powered fiom a 
control power transformer. 



i 

[Where indicated, the space heater circuit shaU be wired to terminal blocks to 
faciiitate the connection of an external power supply when the MCC is in storage. Pravide 
a disconnect for isolation of the external power supply.] 

I 

2.12 DRY-TYPE TRANSFORMERS 

Dry-type power transformers shall [meet the requirements of Section 164601 WCC 
standard’product with bolt-on circuit breakers]. The size and voltage shall be as specified. 

2.13 PANELBOARDS 

Where specified, panelboards mounted in motor control centers shall be flush mounted 
and shall have the quantity and size of branch circuit breakers specified. The panelboard shall 
meet the requirements of Section [16470] WCC standard product with [15][20]] ampere 
breakers. 

Use the next two paragraphs for specafjing a small W D  or So8 Start for installation in the 
MCC. 
2.14 ADJUSTABLE FREQUENCY DRIVES 

[AF’Ds mounted in motor control centers shall be flush mounted and shall meet the 
following requirements. 

1. AFD, ASD, VFD, VSD are interchangeable terms. 

2. Provide variable or constant torque PWM type drives for motors as 
indicated on the Drawings. MCC mounted Am’s shall not be applied 
for motors exceeding 40 horsepower. Include circuit breaker 
disconnecting means, 3-percent line reactors and cooling fans as 
required to dissipate the beat into the room. 

3. Provide a motor terminator to trim the reflected-wave voltage spike 
from reflected waves from the motor where indicated on the 
Drawings. 

4. Provide ratings as indicated. 

5 Provide microprocessor Operator Interface Station (01s) on the AFD 
door. 

6. EMI/RFi shielding as required for products and wiring. 

7. Provide current limiting fuses for short circuit protection. 

8. Provide factory technician for setup, startup services, and trahing. 

9. Data communication: None. 
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y: 

10. 

11. 

12. 

13. 

14. 

Provide four Form-C relays with 5-ampere contacts for interlocks. 

Provide four programmable relay outputs for on-off status, alarm, 
“Remoteyy mode. 

Provide isolated 4-20madc analog input for speed control. 

Provide isolated 4-20madc analog output for speed indication. 

Provide a harmonics filter for the MCC bus. Meet IEEE-519 for 
voltage and current harmonics with Point-of-Common-Coupling at 
the MCC bus.) 

2.15 REDUCED VOLTAGE SOLID STATE STARTERS (RVSS) 

’ [RVSS mounted in motor control centers shall be flush mounted and shall meet the 
following requirements. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

10. 

Provide ratings as indicated and circuit breaker. 

Provide full-voltage operating contactor. Provide cooling fan and 
filter, as required. 

Provide EMI/RI?I shielding as required for products and wiring, 

Provide current limiting fuses for short circuit protection, as 
required. 

Provide factory technician for setup, startup services, and training. 

Data communication: None. 

Provide [one] [two] [three] [fourj Form-C relays with 5-ampere 
contacts for interlocks. 

Provide selectable kick start and adjustable ramp up and ramp down 
speeds. 

Provide overload protection with selectable classes of 10,15,20, and 
30 with three-phase current sensing, initially set for 20 and field 
adjusted as required for the application by the Factory Engineer. 

Provide the following selectable protection: 

a. Under-load 
b. Under-voltage 



11. 

12. 

c. Over-load 
d. Over-voltage 
e. Voltage Unbalance 
f. Excessive Starts Per Hour 
g. Phase Reversal 
h. Stalland Jam 

Provide microprocessor Operator Interface Station (01s) on the SSS 
door and display as a mtnimum: 

a. Three-phase current 
b. Three-phase voltage 
c. PowerinkW 
d. Pbwer usage in kWh 
e. Power factor 
f. EIapsedtime 

Provide programmable relay outputs for: 

a. Fault alarm 
b. On-Off status 
c. 
d. Ready status 
e. Full-Speed-Bypass status 1 

Auto mode or Remote mode status 

2.16 SPAREPARTS 

One set consisting of the following spare parts shall be provided: 

1--set each fuse'size and type 
1 0--indicating light bulbs 

2.17 PRODUCT DATA 

The following information shall be provided: 

1. 9 Manufacturer's certification that the following items are capable of 
interrupting and/or withstanding the specified short circuit condition: 

a. Busbarbracing 
b. Feedertapunits 
C. starterunits . 

2. Operation and maintenance information. 

3. Dimensions and weights. 



.-., I i 

4. Installation instructions. 

5 Manufacturer’s product data. 
c 

PART 3-EXECUTION 

3.01 GENERAL 

The motor control centers shall be erected in accordance with the recornmendirtions of 
the manufacturer and with the details specified herein. 

Cables larger than No. 6 AWG which hang &om their vertical connections shdl be 
supported within 2 feet of the connection. 

The solid-state overload relay settings shall be implementned by the Contractor with the 
settings selected based on the actual full load amperes of the motor connected to the starter and 
the requirements of the motor driven equipment. Refer to the manufactuser’s literature for setting 
the overload relays. Refer to the overload relay paragraph 16920-2.09H for the setting options 
that available in the overload relay. 

The motor circuit protectors shall be adjusted by the Contractor to the lowest setting not 
causing false tripping. 

( I n s t a l l  motor control centers level and plumb on 3-1/2-inch concrete housekeeping 
pads per the manufacturer’s instflation instruction.] 

3.02 FIELD TESTS 

Motor control centers shall be tested in accordance with Section 16030. 

**END OF SECTION** 



SECTION 16921 

600 VOLT REDUCED-VOLTAGE SOLID-STATE MOTOR STARTERS 

When modBing this specijkation for use on a project, delete all Notes to Specijler (AT'S) aJer 
the Speci$er reads the "3. Right click on the "NTS " Style in the listing in the STXLES AND 
FORMAZT'NG area, click on SELECTALL - NSTfiCE(S), and depress the DEUTB button 
on the keyboard. ThePi scroll through the entire document, checking to ensure that att NTS have 
indeed been deleted. 

Edit >Find> bracket'[" for btanb to be filled in, alternative choices, and provisions that may 
or may not be included depending on the application. Delete unused alternative choices and 
provisions as appropriate, ftll in bianh, and rnodijj font of the text that is included. 

PART l--GENERAL 

1.01 DESCRIPTION 

A. SCOPE 

This section specifies wall mount or fieestanding, factory assembled 480 volt reduced 
voltage solid state (RVSS) motor controllers for soft-start and soft-stop motor control each with 
Operator Interface Station [and each with a [Cutler Hammer] [Square D] [Motor Saver 7771 
motor protection and monitoring relay]. 

( 

B. EQUIPMENT: 

RVSS's shall be configured as factory assembled enclosed starter assemblies with 
monitoring and protection devices as shown and as specified herein, furnished by a single 
manufacturer. 

1.02 QUALITY ASSURANCE 

A. REFERENCES: 

This section contains references to the following documents. They are a part of this 
section as specified and modified. In the event of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shallprevail. 

NFF'A 79 
NEMA 250 Enclosures for Electrical Equipment (1 000-Volt Maximum) Y 

i 
\ UL 508 1 Industrial Control Muipment 



B. CODES AND STANDARDS: i 

i 

The full RVSS assembly shall be Underwriters Laboratory listed and labeled and shall 
c o ~ o r m  to the above referenced standards. 

1.03 SUBMITTALS 

The following information shall be provided: 

1. A copy of this specification section, with addendm updates included, and 
all referenced and applicable sections, with addendum updates included, 
with each paragraph check-marked to indicate specification compliance or 
marked to indicate requested deviations fi-om specificationTequirements. 

A check mark shall denote full compliance with a paragraph as a whole. 
If deviations h m  the specifications are indicated, and therefore requested 
by the Contractor, each deviation shall be underlined and denoted by a 
number in the margin to the right of the identified paragraph, referenced to 
a detailed written explanation of the reasons for requesting the deviation. 

2. 

The Construction Manager, Arizona Water Company, shall be the final 
authority for determining acceptability of requested deviations. The 
remaining portions of the paragraph not underlined will si- 
compliance on the part of the Contractor with the specifications. 

Failure to include a copy of the marked-up specification sections, along 
with justi$cation(s) for any requested deviations to the speatcation 
requirements, with the submittal shall be suflcient cause for rejection of 
the entire submittal with no firrther consideration. 

A copy of the contract document control diagrams and process and 
instnunentation diagrams relating to the submitted equipment, with 
addendtunupdata that apply to the equipment in this section, marked to 
show specific changes necessary for the equipment proposed in the 
submittal. 

If no changes are required, the drawing or drawings shall be marked "no 
chunges reqz4iredff. Failure to include copies of the relevant drawings with 
the submittal shall be cause for rejection of the entire submittal with no 
M e r  review. 

3. Catalog and technical data including outline dimensions and weights. 

4. Elementary connection and interconnection diagrams as required 
paragraph 16921-2.05, in accordance with NFPA 79 and NEMA ICs 18 
Part 1 standards. 



4. Interrupting, withstand, and continuous current ratings. 

5.  Nameplate schedule. 

6.  Dimensioned drawings showing conduit access locations. 

7. Front view elevation with starter and component schedule. 

8. Panel interior physical layout drawing. 

PART 2--PRODUCTS 

2.01 MANUFACTURERS 

The manufacturers inc1ude Cutler-Hemmer or Square D. 

2.02 SERVICE 

RVSS shall be rated 460 volts, plus 15% or minus 10%; 60 Hertz, 3 phase, 3 wire as 
shown, suitable for operation at the specified short circuit capacities. '- 2.03 ENCLOSURE 

A. GENERAL 

Enclosures shall be wall mount or free standing, fiont access only, as indicated on the 
Drawings. 

[F'i-ee standing ~closu~es shall include a separate control section completely 
barriered from the power equipment. Control seceon shall contain a steel equipment 
mounting that is supported off the back of the enclosnre by mounting studs.] 

B. DISCONNECT AND INTERLOCK: 

The door to the motor starter enclosure shall be interlocked with an externally operated 
disconnect handle. Disconnect handle shall be arranged to indicate disconnect position. The 
disconnect operator handle shall have provisions to accept up to three 3/8-h& shackle padlocks to 
lock the disconnect in the open position. Provide extemal cabinet breaker locking mean for Lock- 
Out / Tag-Out for use by maintenance personnel. 

C. ENVIRONMENTAL: 

The enclosed starter shall be suitable for continuous full load operation in a [40] [50] 
degrees C .ambient temperature. 
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1. Provide NEMA 1 enclosures for indoor areas. Provide cooling fans and 
ventilation openings as required. 

2. Provide NEMA 3R stainless steel far outdoor and process locations. Provide 
intcmal circulation fijns and/or air d i t i o n e r  with stainless std enclosure 
and Heresite coating fir H2S comsionr~stance, as required. 

D. SEISMIC BRACING 

RVSS cabinets shall conform to the seismic anchorage and bracing requirements of the 
Project locationi. 

2.04 FINISH AND COLOR 

The finish and color shall be in accordance with Section 16000, typically ANSI grey. 

2.05 WlRING 

A. GENERAL: 

Include the accepted submittal elementary, connection,' and interconnection diagrams 
with the RVSS unit in a plastic folder in the door print pocket. 

B. POWERWIRE: i 

Intemal power wire shall be 90 degree C insulated copper, sized to suit load. The 
minimum internal cabinet power wire size shall be No. 12 AWG copper stranded, 

c. CONTROLWIRE: 

Internal control wire shall be No. 16 AWG stranded copper wire, rated 90 degrw C 
machine tool wiring (MTW) and UL listed for panel wiring. 

RVSS cabinet shall have terminal blocks for control wiring for the interconnecting wiring 
and control interlocking, as shown. 

D. CONDUCTOR MARKERS: 

Markers used for identification shall meet the requirements of Section 16000. 

2.06 OVERCURlWNT PROTECTION 

A. GENERAL: 

Provide circuit breakers'for the RVSS disconnecting means with locking feature available 
L jkom outside the cabinet, to lock the breaker open during maintenance. Where circuit breakers 



alone do not meet the minimum short Circuit duty requirements specified, provide additional 
fuses or provide fused disconnect switches. (- 

B. CIRCUIT BREAKERS: 

Provide thermal-magnetic (TM) or motor circuit protection (MCP) type circuit breakers, 
as shown. Minimum short circuit capacity shall be I;ror,OOO] [42,000] [65,000] amperes 
symmetrical. Series ratings, for overcurrent devices to meet specified short circuit withstand 
ratings, is prohibited. 

Provide molded case breakers equipped with toggle type handle, quick-make, quick- 
break over-center switching mechanism that is trip-free so that breaker cannot be held closed 
against short circuits and abnormal currents. 

The tripped position shall be clearly indicated by breaker handle maintaining a position 
between "ON" and "OFF." The device power contact poles shall open, close, and trip 
simultaneously. 

Cutler Hammer's ITstarfers use 24Vdc control power supplies and the following paragraph is 
structured to allow thisfiatwe. 

1 This section calls for an additional 120Yac control transformer for that situation. 
2.07 CONTROL POWER SUPPLY 

L 
Cdntrol power shall be 1.20 Vac or 24 Vdc derived from the 480 volt line power supply. 

The l20Vac control power supply capacities shall be sized for the loads they feed plus a 
minimum additional capacity of'100 VA. Provide an additional 120 Vac control power 
transformer for external interface controls where 24 Vdc control power is used for the starter 
controls. Provide interposing relays for 120 Vac external controls to operate RVSS 24 Vdc 
inputs. 

Provide each control transformer with time-delay, slow-blow secondary fuse rated to 
interrupt 10,000 amperes short circuit at 250 volts AC. Provide two primary fuses rated to 
interrupt 200,000 amperes at 600 volts on the line side of all control power supplies. Fuse 
holders for primary hses shall be h e  clips with full baniers between fuses. Fuse holder for 
secondary fuses shall be drawout indicating type. 

2.08 CONTACTORS 

A. ISOLATION CONTACTORS: 

Provide an output isolation contactor fof each RVSS that disconnects the solid state 
starter from from the motor. 



B. FULL SPEED BYPASS CONTACTORS: 

t 

Provide a bypass contactor for each RVSS that bypasses the starter thyristors once the 
output of the starter is at full voltage. Bypass contactors shall be NEMA type that is Il€y rated 
for the continuous full load running ampkes of the motors being controlled. 

Ifnot required, deIete this paragraph and paragraph 2.14 E - POWER FACTOR CORRECTION 
C&A CITORS. 

C. POWER FACTOR CORRECTION CONTACTORS: 

Provide separate mntactors as required where power factor correction is specified. 
Power factor correction contactors shall be controlled to close after the bypass contactor closes 
on start up and to open before the bypass contactor opens on shutdown. 

Time-Current Ratings: 

Check the starter thermal capabilities with any qecifled manufacturers where starting 

A. The RVSS shall have programmable starting and stopping including soft start 
voltage r a p  up, current limit start, soft start with start boost, a d  coast stop and soft stop. 

B. The RVSS shall be rated for 400% of the rated current of the starter for 20 
seconds at maximum ambient temperature. 

C. The RVSS solid state controller operation, for both start and stop time duration, 
shall be rated for 20 seconds 30-seconds. 

2.10 MONITORING AND PROTECTION 

, A. OP,EMTOR INTERFACE: 

Provide a door mounted graphical user interface with keyboard programming capability, 
monitoring and diagnostics. 

' The operator interface station shall allow programming of the operating features of the 
starter, monitor operating ~ c t i o n s ,  and provide diagnostic information for the specified 

. malfunctions plus any i n t a d  diagnostics. 

B. MONITORED~INFORMATION FEATURES: 

Provide indication of the following monitored features: 

1. Motor current in amperes 
2. Motorkilowatts 
3. Motor power f m r  



4. 
5. Motorruntime. 

Motor thermal mo~toing, as shown\ 

C.’ MOTOR OVERLOAD PROTECTION: 

Solid state overload relay shall be solid-state overload type that protects the power wiring 
and motor ftom excessive overcurrents. The relay shall be ambient compensated and have 
adjustment from 90 to 1 10 perceht of the normal rating. 

The sensing element shall be adjustable Class 20 tripping time of 20-seconds at 600- 
percent of current setting. The fhster overload trip Class 10 and the longer overload trip Class 30 
shall be field set by the installer during the driven equipment startup with the overload settings 
that are required by the type of motor driven load. 

Where motor overload protection is inherent in a motor protection relay that meets the 
UUNEC requirements for motor overload protection, the protection specified here may be 
provided by that relay. 

The overload protection specified here shall be functional in the motor starting mode and 
in the 111 speed run (bypass) mode. The overload protection in the full speed run bypass mode 
may be provided via the solid state overload, or by a motor protection relay or via a separate 
bimetallic overload type relay. Provide overload reset pushbutton on &ont door of enclosure. 

Where shown, provide a motor protection relay with thermal tracking of the motor 
information. Monitor the starting information, motor cool down characteristics to determine the 
if motor heating is above a programmable threshold, based on the accumulated starting data. 

c 
D. SOLID STATE STARTER PROTECTION: 

Provide thermal monitoring for the controller for protection from controller overheating. 

The following controls are generic and should be tailored to the requirements of each 
application. 

The control interface for the HOAs with the conpol inherent in the starter keypad have not been 
filiy investigated. For example, the Allen Bradley SMC Flex starter HM7 has start and stop 
finctions built into its keypad. 

The controls interface should be filly investigated with the manufacturer of each starter type 
specif ed. 

I Critical: Coordinafe usuge of EOR selecrop switches and associated terms with P-s. 



2.11 CONTROLS 

A. GENERAL: 

Control and monitoring interface shall conform to the control diagrams as shown in the 
contract drawings. RVSS contacts for external status monitoring shall be isolated and rated not 
less than NEMA ICs2 A300. RVSS AC coils shall be suppressed to l i i i t  inductive switching 
surges to less than 200 volts peak. DC coils shall be provided with fiee-wheeling diodes to limit 
inductive surgm to 28 volts peak. 

Status indicators shall be powered indicating lamps as specifed in Section 16175 or 
indication via the fiont of panel graphic indicator panel specified herein. 

Where the graphic read out panel is used for status, the status indication shall be in the 
always visible mode and not requiring scrolling to ascertain status. 

B.' RUNNING STATUS: 

Include a minimmi of four isolated fonn C contacts which indicate that the motor is 
running. Include fiont of starter panel indication of this status via indicator lamps or the via the 
graphic display. 

C. ALARMSTATUS: 

Include an isolated contact which indicates a cofnmofl alarm condition. Include h n t  of 
starter panel indication of this status via [indicator lamps] [the graphic display]. 

D. RUNCOMMAND: 

Configure for local start and stop control in addition to'remote command to run. 

1.  Provide HAND-OFF-REMOTE selector control on the front of the starter 
panel. Provide an isolated contact for remote indication of the REMOTE 
status. 

2. In the HAND control mode, the RVSS shall start and run in the mode 
programmed in the fiont of panel keyboard display interface. 

3. In the REMO'IE control mode, the RVSS shall start and stop. in response to a 
maintained isolated contact closure from the remote controls system provided 
byothers. 

E EMERGENCY STOP COMMAND: 

Where indicated on the contract drawings, include provision for an emergency stop input 
that causes immediate shutdown of the starter and motor. 

c 



F FAULT RESET: 

, 

Q 

The communications requirements may determine which manufaclurers are allowable so this 
should be addressed earIy in the design and spoci$cation process. 

The level of control interface implemented via the communica?ionr specified herein is a 
sign@cant desigk choice and should be addressed early on and coordinated with what is 
available from the manufacturer of the starters. 

Coordinate the data communications based controls with the basic controis spec8ed above. 

Provide a fault reset function either as a discrete pushbutton on the panel door or as a 
hnction in the graphical operator interface station panel included with the starter. 

The following annunciation speciJcation is for some fonn of diagnostics and indication srnilar 
to what would be expected on a WD. 
2.12 A"CMTI0N 

The RVSS shall be provided with a fault annunciation system to indicate the cause of an 
alam or shutdown and alarm indications for internal fault and external fault functions. 

The annunciator may consist of individual fault indicator lights or a graphic panel display 
or a combination of both and hclude alarm functions associated with the protection of the RVSS. 
The alarms shall be visible as text alarm indications. 

Protective trips require manual reset via a local reset pushbutton or operator interface 
station faceplate key. External alarm functions such as motor high winding temperature, pump 
high discharge orlow suction pressure shall be included in the annunciation system, where 
shown on the drawings. 

Dffwent manufacturer starters. ofler dzyerent communications options: 
Square D Altistart ofers Modbus and Ethernet. 

A. GENERAL: 

Provide Modbus data communications provision for control and monitoring the RVSS 
starter remotely. 

p3. COMMUNICATION FAILURE: 

In the event of network control communication interruption, the RVSS shall 
automatically stop. Interruption must last for [15] seconds before automatic stop. Submit 
proof of compliance with the automatic stop requirement and specific RVSS configaration 
parameter settings required.] 

i 
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2.14 MISCELLANEOUS 

A.. GENERAL: 

Refer to the drawings for the devices required for the RVSS motor controllers. Control 
devices such as pushbuttons, selector switches, indicating lights and overload reset pushbuttons 
shall be mounted on the unit compartment door. The dontrol devices shall comply with the 
requirements of Section 16175. 

Br. W S I E N T  VOLTAGE SURGE SUPPRESSOR: 

Provide a factory selected transient surge suppressor rated for each power contaeor 
encapsulated in a small module and mounted directly to the starter or contactor coil. 

Provide metal oxide varistor (M0.Y) surge protective device (SPD) that indicates the 
status and condition of the SPD, tested per NEMA LS-1, rated IEEE C3 Combined Wave of 
20kV and lOkA with 200kAIC internal’bing and listed / labeled per UL 1449. Minimum surge 
rating: 160kA per phase. 

C. TERMINAL BLOCKS: 

Terminal blocks shall be screw type rated 600 volts and rated at 20-amperes for control 
wiring and for internal power wiring. 

Tefminal blocks shall be provided with integral marking strips permanently marked with 
the conductor number as specified on the drawings. 

Internal wiring shall be connecfed on one side of the terminal block; outgoing conductors 
shall be connected to the other side. 

D. NAMEPLATES: 

Nameplates shall be provided in accordance with the requirements of Section 16000. 
Nameplate shall be provided identifjmg the power source name and circGt number, RVSS 
namdnumber, and the load equipment tag nkbers  and descriptions as shown. 

‘ 

E. POWER FACTOR CORRECTION CAPACITORS: 

Provide power factor correction capacitors. Locate capacitors [inside the RVSS 
enclosure] [in NEMA 1 gasketed enclosures in the electrical room where shown] with clear 
identification nameplates. Size capacitors for correction to 0.95 power factor. Coordinate 
capacitor sizes with Pump M a n u h e r  motors. 

Power factor correction capacitor shall be connected after the motor has reached full 
speed and the motor is supplied power through the ‘?Run” contactor using a power contactor 
interlocked With the “Run” controller. The power factor correction capacitor shall be 
d i ~ c o ~ e ~ t e d  before the RVSS controller ramps the motor down during the stop sequence. 

L. 
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Provide the power factor.correCtion capacitor with a disconnecting means, fuses for 
overcurrent protection, with a discharge means and conductors both rated 135-percent of the 
rated cwrent, grounding means, and markings, as required by the NEC Article460. 

Y 

2.15 SPAREPARTS 

One set consisting of the following spare parts shall be provided: 

1. 
2. 
3. 

One set each fuse size and type 
Ten of each type Not  lamp 
One of eac" type replaceable printed circuit board 

2.16 PRODUCT DATA 

The following information shall be provided: 

1. Operating and maintenance infomation as specified including final 
reviewed submittals, record of RVSS switch, jumper, and configuration 
settings, and as-built drawings. 

2. . Manuficturer's certification and calculations confirming that the 
equipment complies with the seismic anchorage and bracing requirements 
of the Project location. 

PART 3--EXECUTION 

3.01 G E N E W  

The RVSS shall be installed in accordance with the recommendations of the 
manufacturer and as specified herein. The equipment shall be installed and testedin accordance 
with the manufacturer's writtenkunnmendations by a qualified, factory trained manufacturer's 
representative. 

The starter and protective relay settings shall be implementned with the settings selected 
based on the actual 'full load amperes of the motor connected to the starter and the requirements 
of the motor driven equipment. The motor circuit protectors shall be adjusted to the lowest 
setting not causing false tripping. 

Install ike standing cabinets level and plumb on 3- 1/2-inch concrete housekeeping pads per 
the manufhcturex's installation instruction. 

c 
i. 
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3.02 FIELD TESTING 

Each RVSS shall be installed and tested by the Contractor with the assistance of 
factory-trained engineers in accordance with the m a n ~ ~ ’ s  specifications and Section 16030, 

I andwitnessed. 

Mmufacturer shall provide factory testing for all devices. Upon satisfactory completion of 
the testing, the manufhctum shall submit two certified copies of the test report to the AWG and 
Engineer. All RVSS jumper, switch, and parameter setthgs shall be recorded and provided as 
Product Data. 

Component failure during testing will require repeating any test associated with the fdure 
or modified components to demonstrate proper operation. 

The installation shall be certified. 

1. Adjust starter and perform “start-up” tests as recummended by rnanuhctunx. 
Set parameters as required per the driven equipment requirements and 
optimize the starting performance to minimize the starting stress on the 
equipment and motor. 

2. Establish proper direction of rotation for the motor controlled by the mer. 

3. Veri@ that the starter will operate properly in the ‘knanual control mode” OT 

in the “remote or automatic mode” fim a remote start signal input. 
3 

4. Check for excessive heating of the startet: and motor at the maximum load 
rating where available. Report any discrepancies to the. Engineer. 

3.03 “ N G  

[A minimum of u hours of trahing shall be provided.] 

**END OF SECTION** 



SECTION 16922 

When modrfling this specificatidn for use on a project, delete all Notes to SpeciJier (NTS) aper 
the Specifier rea& the NE?. Right click on the "'X!S" Style in the listing in the STXLESAAD 
FORUATTING area, click on SELECTALL -lNiYTMCE(S), and depress the DELETE button 
on the keyboard. Then scroll through the. entire document, checking to ensure that all lvTs have 
indeed been deleted. 

' 
ADJUSTABLE FREQUENCY DRTVES 

Edit >Find> bracket"p for blakh to be filled in, alternative choices, andprovisiom that may or 
may not be included depending.on the application. Delete unused alternative choices and 
provisions as appropriate. $11 in b l a h ,  and modify font of the text that is included, 

Select &Pulse with harmonicJilters or 18-Pulse without harmonic filters for 600 (480) Vac 
AFDs. Select Constant Torque AFDs to match constunt torque loads such as positive 
displacement pwnps. Constant Torque AFDs produce more heat over the speed range. Filtered 
cooling fans and oJfen AC are required. Consider oversized cabinets to he& dissipate the heat, 
but make the overall sizing a unit responsibility requirement. 

Six puke AFDs are generally speci$ed for 40 hp and smaller and typically have simple input Line 
reactors for hannonic mitigation. The decision to mount AFDs in motor control centers or 
individually depends on many factors. Small AFDs are commodity items and do not lend 
themselves to maintenance. lf something go- wrong, generally the whole drive gets replaced. 
Advantages to MCC mounting are a cleaner appearance and uniforPnity of layout. 

Advantages to separate mounting are the ability to keep the AFDs closer to the driven equipment 
if the environment near the driven equipment is conducive and to easily replace the AFD when 
out-of-service or a newer model is available. 

Unit responsibility can be undermined with MCC mounted AFDs since vendors are required to 
submit on a single vendor drive manufacturer. This section requires drives by one manufacturer. 
Modrfjl requirement for MCC mounted MDs with reliance on unit responsibility: The tYfle of 
drive whether constant torque or variable torque should be discussed with the driven equipment 
supplier since the type of drive impacts the drive size (McCsize) and overcurrent protection. 

Eighteen puLw AFDs are available for 60 hp and larger and are used to eliminate the ham@ 
harmonic voltage and current waveforms. Cabinets are usually wall orfroor mounted. 

A harmonics anarysis should be performed to evaluate the best combination ofsix pulse drives, 
eighteen pulse drives and active or passive hannoniccfiltem to meet the needs of a given 
application. 

Submersible pumps with AFD controllers: 2.02A contains an ouiput reactor and option of Motor 
Terminator connected at the motor for dV/dT mitigation of voltage spikes on the motor winding 
insulation. Consider mitigation methoh where pump suppliers do not state in their literabe 
that the motor is an inverter duty rated submersible pump motors with the higher insulation 



1.01 DESCRIPTION 

values discussed in I IObOhVS. See the Nota to Specifier in Electric Motor Section I I060 and 
the associated separate Notes to Specifier document for dWdT and reflected wave discussion. 

Motors over I OO-feeffiom AFD: Consider “Motor Terminator” to mitigate the reflected voltage 
wave, see the option in Article 3.01 or discuss with the AFD manufactures the possibility of 
lowering the drive carrier frequency. May cause a noisier AFDMotor system but may mitigate 
the damage to the equipment. See NTS Table in Part-3 herein. 

, 

The addition of harmonics mitigation devices asfilters,‘reactors or wing dv/dt mitigation 
measures can add losses to the M D  increasing heat in the cabinets. Thus the cabinet ventilation 
and sizing shorzld be a perj6ormance based specifcation for any drive enclosure. 

Consider specifiing conformal coating on circuit boards for AFDs at Wmtewater Plant. 
Consider wing the 1000 Vac shielded cable doeloped for MDs in the cable Section 16120. 

Do not specijj power factor correction capacitors on motors connected to buses thatfeed 
adjustable fvequency drives. Cmsider using active harmonic filters ifplower factor correction is 
an issue for these applications. TUnedpower fwtor correction capacitors can also be applied. 
Either of these approaches would need to be reviewedfiom a cost perspective since the return on 
the investment in pf correction equipment may not be justified. 

PART l--GENERAL 

A. SCOPE: 

This section specifies 480 Vac rated adjustable frequency drive motor controller systems 
wing insulated gate bipolar transistors (IGBT) for pulse width modulation technology o. 

The AFDs specified in this section shall be the product of a single vendor and mounted in 
the specified cabinet e ~ ~ l ~ s ~ r e .  

The terms AFD (adjustable fkquency drive), ASD (adjustable speed drive), VFD (variable 
frequency drive), and VSD (variable speed drive) are interchangeable for the purposes of this 
spei fication. 

Refer to the drawings for control and monitoring requirements including special 
interlocking requirements. Refer to the Control Specification for the control description for the 
AFD system. 

B. SYSTEM REQUIREMENTS: 

The AFD system shall convert 460 volt, 60-Hertz nominal input to a suitable voltage and 
frequency to cause a premium efficient, inverter duty, squkel-cage induction motor to run at a 

16922-2 
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speed proportional to an atemal input analog 4 to 20 ma dc or digital input command as specified 
for the required AFD speed range. 

NEMA ICs 6 

NEMA ICs 7 

The AFD system shall include rekifier units, inverter units, control circuitry, protective 
equipment, input line reactors and output load reactors and other filtexs and accessories as 
necessary to provide the specified hctions to meet voltage and current harmonics at the 
specified point of common connection and to mitigate the motor reflected voltage wave. Unless 
otherwise specified, the point of common connection for AFDs shall be the 480 distribution bus 
(motor control center, distribution panel, etc.) immediately upstream of the AFD. 

Industrial Control and Systems: Enclosures 
Industrial Control and Systems: Adjustable-SBeed Drives 

The AFD system torque requirement shall match the pump torque requirement. Venfy 
the pump type and select variable torque 0 or constant torque (CT) as specified in the AFD 
Schedule. Select 6-Pulse units for small pump motors and 18-Pulse Units for large pump motors, 

C. AFDSCHEDW: 

Distance (fi) 
Equipment fiom AFD to 
Name & Drive Drive Driven AFD Driven 

Numbs Number Power Rang e S p e c  ification Mounting Motor 

pame AFD- 100 900-1800 llXXX m [ C T l  NEMA- 1 100 
Pump1 1000 rai 118~1 Gasketed, 
P-1000 Floor Mount 

Name AFD- 500 300-l200 1w(x m][a 1 m - 3 R  201 
Pump22 2022 [6PJ[lSP] Gasketed, WaU 

Tag Drive Horse Speed Fquipmmt AFD Enclosure & Esuipment 

c 
P-2022 Mount 

1.02 QUALITY ASSURANCE 

A. R.EFERENW: 

This section contains references to the following documents. They am a part of this section 
as specified and modified. In the event of conflict between the requirements of this section and 
those of the listed documents, the requirements of this section slrall prevail. 

IEEE 519 IEEE Recommended Practices and Requirements for Harmonic 
Control in Electrical Power System 

NEMA 250 1 Enclosures for Electrical Equipment (1000 Volts Maximum) 
NEMA ICs 2 Industrial Control and Systems: Controllers, Contactors, and 

Overload Relays Rated 600 Volts I 
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NEMA ICs 7.1 

NFPA 70 

Safety Standards for Construction and Guide for Selection, 
Installation, and Operation of AdjustableSpeed. Drive Systems 

National Electrical Code (NEC) 

B. INDUSTRY STANDARDS: 

The APD shall be UL 508 listed and shall conform to the requirements specified in NEMA 
ICs 2,6,7 and 7.1. 

C. RESPONSIBILITY: 

The Contractor shall submit lettas of certification with the shop drawings fi-om the AFD 
mamhcber . , the motor manuhcturer, and the driven eqaipment manufacturer stating that they 
have reviewed each application and that the combination will satis@ the application duties rtquired, 
for the actual motor sizes required. 

1.03 PRODUCT HANDLING 

AFD units shall be shipped in air-cushion vans to ensure against shipping damage and 
packed in suitable protective containers. The units shall be inspected upon receipt for damage. 

1.04 SUBMITTALS 

The following information shall be provided: 

1. A copy of this specification section, with addendum updates included, and 
all referenced and applicable sections, with addendum updates included, 
with each paragraph check-marked to indicate specification compliance or 
marked to indicate requested deviations from specification requirements. 

Check marks shall denote111 compliance with a paragraph as a whole. If 
deviations €tom the specifications are indicated, and theref5re requested by 
the Contractor, each deviation shall be underlined and denoted by a number 
in the margin to the right of the identified paragraph, referenced to a detailed 
wxitten explanation of the reasons for requesting the deviation. 

The Construction Manager, Arizona Water Company (AWC), shall be the 
final authority for determining acceptability of requested deviations. The 
remainingportions of the paragraph not underlined will signify compliance 
on the part of the Contractor with the specificatioiw. 

i 

Failure to include a copy of the marked-up specification sections, along with 
justification(s) 6 r  any requested deviations to the specification requirement, 

I 
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with the submittal shall be suEicient cause for rejection of the entire 
submittal with no fiuther consideration. 

2. A copy of the contract document control diagrams and process and 
instrumentation diagrams relating to the submitted equipment, with 
addendum updates that apply to the equipment in this section, markedto 
show specific changes necessary for the equipment proposed in the 
submittal. 

If no changes are required, the drawing or drawings shall be marked ''no 
changes required". Failure to include copies of the relevant drawings with 
the submittal shall be cause for rejection of the entire submittal with no 
further review. 

3. Certificate of Unit Responsibility attesting that the Contractor has 
assigned, and that the manufacturer accepts, unit responsibility in. 
accordance with the requirements of this Section and paragraph 
1 1000-1.02 C. No other submittal material will be reviewed until the 
certificate has been received and found to be in conformance with these 
requirements. 

4. Catalog and technical data including outline dimensions, shipping section 
dimensions, weight, and foundation requirements for all assemblies. 

5. Schematic diagrams and wiring connection diagram showing fundions and 
identification of texminals. 

6. Voltage and cment Total Harmonic Distortion ('ED) calculations with line 
reactors or filter design to mitigate harmonics to meet IEEE-519, if 
applicable. 

PART 2--PRODUCTS 

2.01 MANUFACTURES 

AFDs shall be installed in the custom enclosures as specified and manufacturers include: 

1. ToshiiaSeries: 

a. 
b. 
c. Or preapproved equal. 

W7 18-Pulse for centrifugal fan and pump motors 
G7 18-Pulse for slow speed and high-torque motors 

c 



i 
2.02 ENCLOSURES 

Provide AFD in NEMA enclosures with fan cooling and confbrmal coating protection on 

A. GENERAL: 

circuit boards for corrosive atmosphere protection. 

Provide enclosures with A F D s  and custom control as required for the project and as 
indicated on the drawings. Each drive shall be designed for stand-alone operation'aud multiple 
drives shall not utilize shared components. Review the project site location, elevation, temperature, 
humidity, plant atmosphere, and load current-torque requirements to size the AFD and its associated 
enclosure with requirements specified herein and the contml and monitoring devices and interlocks 
as indicated. 

Enclosures shall be designed for indoor service. Each AFD system shall be mounted in a 
NEMA 250 htemally force ventilated enclosure with UL approved Class 1 filta' on ventilation 
openings. Enclosures shall be fabricated fbm 12-gage minimum thickness sheet steel with an 
interior erne or formed to provide a rigid structure. 

Provide enclosure size to allow entry of power source and motor load cables as indicated on 
the drawings. Submit drawing of the sou~ce and load power cable location within the enclosure and 
indicated baniers fiom control and instrument wiring. 

Door width shall not exceed 30 inch= and shall be hung on removablspin hinges, with 
threpoint latch hardware, and handle latch for 3/8-inch-shaclcle padlock. 

B. FINISH AND COATINGS: 

AFD systems enclosures shall be finished with corrosion protection coatings inside and 
outside for hydrogen sulfide atmosphaes. The electrical and electronic assemblies shall have 
conformal coatings. 

2.03 AFD ASSEMBLIES 

A. GENERAL: 

AFDs shall include the following a.ssemblies: 

1. Power disconnect using a thermal magnetic circuit breaka or fused 
disconnect sized for the specific application by the mandacturer. 

2. Line input harmonic filter, as required, for harmonic mitigation. 

3. A load reactor for dV/dT mitigation or motor terminator units for 
addressing dv/dt effects at the motor. 

4. Rectifier,. direct current bus filter, and inverter. 



c 5. 

6. 

Control circuitry intedace with Operator Interface Unit. 

Output protection including phase overload. 

'B. AFDFEATURES: 

Provided with the fallowing features: 

1. Fused control circuit transfbrmer and microprocessor for system logic 
sequencing functions. Provide &sa with blown fuse indicator lamps. 

2. Accept [4 to 20 mAdc] [digital command input) speed refaence signal. 

3. A [4 to 20 mAdc]. [digitan output sigdal proportional to inverter output 
fkquency for the speed range specified. 

4. Adjustable minimum/maximum frequency limits: 

a. 
b. 

Minimum fiquency shall be adjustable i?om 6 to 40 Hertz. 
Maximum frequency shall be adjustable fhm:48 to 90 Hertz. 

5. Adjustable and independent timed linear acceleration and deceleration 
functions, adjustable fi-om 6 to 20 seconctS. 

7. Automatic restart. 

8. ControlWiring: 

a. 600 volt stranded copper 
b. 
c. No. 16AWG 

90 degrees C color-coded insulation 

9. Wiring Identification and Termination: Crimp type wire lugs with sleeve 
type markers at each termination point and numbered teminal blocks for 
extemal connections. 

10. (Electrically isolated discrete output contacts] pigital s igna l  output] for 
ready, running, remote mode status and trouble alm. 

11. conformal coated terminal blocks for control and signal wires entering and 
leaving the controller. 
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12. Control Power: Provide a 120 Vac, ttiple fused, control power transformer 
for cooling fans and external control circuits when required. Control circuits 
shall be isolated from power circuits by distance and by insulated barriers. 

13. Provide 120 Vac or24 Vdc as required for Operator interface Unit. 

C. FUNCTIONAL REQUIREMENTS: 

1. SUPPLY POWER Operate continuously with supply power of 480 volts 
plus or minus 10 percent, 60 Hertz plus or minus 3 percent and remain on line and operate without 
damage to the AFD or connected load during a supply power under-voltage variation to the drive up 
to 85% of its nominal value for 30 millishnds at 111 load. 

2. E " M E N T A L  CONDITIONS: 

a. 
c. Elevation: 3,300 feet 
d. Atmosphere: Hydrogen Sulfide 

LOAD: Capable of driving the specified maximum motor load continuously 

Ambient temperature: 0 to + 40 degrees C / 104 degrees F 

3. 
and under the following conditions: 

a. Deliver 1.10 percent of the specified load for up to 60 seconds in 
variable torque applications. 

b. Deliver 150 percent of the specified load for up td 60 seconds in 
constant torque applications. 

4. EFFICIENCY: Not less than 95 percent at 60 Hertz output driving the 
specified maximum load at rated torque and speed at 40 degrees C ambient based on measured 
input power versus output power with all specified components in the system. 

5. FREQUENCY AND VOLTAGE REGULATION: Output fkquency 
regulated to within 0.6 Herk of the SignaVoutput fkquency relationship. Output voltage regulated to 
witbin 1 .O percemt to produce minimum motor heating at any operating frequency within the 
specified range. 

6. FREQUENCY RANGE: Am) shall be capable of.continuous operation with 
the specified load at any kquency between 6 and, 60 Hertz unless noted otherwise. 

7. SPACEANDAFDACCESS: 

a. Enclosure size shall not exceed the size allotments-specified on the 
drawings nor shall any portion ofthe AFD system exceed a height of 
90 inches. 

b. Front accessible only and shall not require rear access. 
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c. Mount against the wall without any clearance for Ventilatior! or other 
Purposes. . 

d. Submit AFD in the enclosure drawing with the detail of fiont door 
and the internal arrangement,'hcludmg the feeder and motor cables, 
and the control cables, and the instrument cable location and 
terminations. 

8. AMBIENT NOISE: Free field noise generated shall not exceed 85 &A at 
3 feet out fiom any point on the AFD enclosure under any normal operating condition. 

9. MOTOR COORDI": AFDs shall be configured as required to 
maintain output voltage peaks at the connected motor win- fiom reaching levels damaging to 
the motor insulation. Provide protection integral to the AFD or as protective hidware to be 
installed at themotom 

Where motor terminator units are provided, they shall be rated for the environment in which 
they are located. Mator terminator units shall be: 

a. Cutler Hammer RefI ected Wave Trap (RWT) with the maximum 
carrier fiequency of 12 kilohertz, 

b. Square D equal product. 

D. PROTECTION AND ANNUNCIATION 

1. OWRCURRENT PROTECTION. Electronic current limit at 150 percent of 
motor nameplate currat and provide motor running overcurrent protection in compliance with 
NFPA 70. 

Enter the required interrupting rating. 
SpecifL AFDs to use cuprent limitingfirses where high fault duty is anticipated. 

SHORT CIRCUTl" PROTECTION: Protected against load faults: bolted 
faults, phase to phase or phase to ground shall not damage-the unit. Fault protection based on a 
power source short circuit capacity of42,000 amperes RMS symmetrical at the AFD power input 
terminals with impedance or axrent limiting device provided. 

2. 

3. LlNE VOLTAGE: Protected against high and low line voltage on one or 
more pheges. 

4. I " A L  FAULTS: Internal fault monitoring system to detect 
malfunctions to protect fiom transient and sustained faults and to limit damage that may be cawed. 

Motor over-temperature protection should be speciJed in any inverter duty motor driven by 
an AFD since motor cooling decreases substantially as speed is veduced. 

16922-9 
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I Venfi the speed range and torque rquiremenfs are specified in the AFD Schedule. I 
5. MOTOR OVER TEMPERATURE: Interface to motor over temperature 

device 2-mpere output contact to shut down and alarm ifthe motor becomes overheated. 

6. FAULT ALARM: Indicates the cause of any shutdown visible on the AFD 
keypddisplay without opening the AFD enclosure. As aminimum, the following faults shall be 
alarmed: 

a. Motor over-temperature 
b. Motorovercurrent 
c. Incoming power line overhder/unbalauced-voltage 
d. AFD over-temperature 
e. AFD over-voltage 
f. AFD control failure 

7. SAFETY FEATURES: The AFD shall include: 

a. Padlock main disconnect handle in the “OFF” position. 

b. Mechanical interlock to prevent opening enclosure door with 
disconnect in the “ON” position while the unit door is open. 

c. Auxiliary contact on main disconnect to isolate 120Vac control 
power when fed fbm e x t d  source. 

d. Barriers and warning signs on terminals that are energzed with the 
power discormect “OW’. 

e. Separation and insulated barriers between the power and control and 
instrument products. 

f External emergency stop input 

8. REVERSE DIRECTION PROTECTION: Provide protection from 
inadvertent operation in reverse where revme rotation can damage the drvm equipment. 

9. CRITICAL SPEED BYPASS: Provide capability to program speed bypass 
for minimum two critical speed points. 

9. TRANSIENT VOLTAGE PROTECTION Provide solid state transient 
voltage protection to meet or exceed ANSI C37.90. 

2.04 CONTROL AND MONITORING DEVICES 

A.. Front door mounted on the AFD enclosure between 36 inches and 72 inches above 
the floor for each unit: 
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The following internal terminal strips would not be necessary for dri~es that use digital 
communications inte$aces such as DeviceNet. - 
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1. Digital Operator keypddisplay. 
2. 
3. 

Local-Off-Remote door mounted selector switch. 
Manual speed control: [Potentiometer] [Om function 

a. Runstatus 
b. Trouble/ Fail alarm 
c. Auto Mode status 
d. Additional devices as indicated on the drawings. 

B. OPERATOR INTERFACE UNlT: 

1. Digital keypad/display for monitoring and ContrOUing the drive and to input 
drive parameter settings with a backlit LCD or equally visible display with a 

of 16 characters per line. 

2. Digital keypad for numerical settings in Engllsh engineering units and a 
guide to parameter settings. Setup operations and adjustments stored in non- 
volatile EEPROM memory transferable to new and spare boards. S'ettings 
shall be protected h m  unauthorized tampering, revision, or adjustment by a 
personal lockout code. 

3. The digital keypad to provide programming of the drive and.include: 

a. U p  and Down arrow keys: Increase or decrease output hpency  or 
data values. 

b. Monitor key: Selection of control mode. 

c. Run and Stop keys: Starting and stopping in the manual mode. 

d. Fault clear / Enter keys: Reset fault umditions and enter change 

e. Program key: Enter the program mode and adjust patameters. 

f Remote / Local Location keys: Operation location and local speed 
control. 

g. Auto /Manual Mode keys: Program mode. 

b. 

i. 

j. 

Number keys: 0 through 9 keys to access specific parameters. 

Keypad digital illustrations: Engllsh and display the last 5 fdults. 

Frequency / Motor Speed Indication: Calibrated in Hertz and RPM. 



k. Run Status Indication. 

1. Ready Status Indication. 

m. Fault Alarm Indication. 

I The following options will be customized to meet the spec@c design parameters 1 
[C. CONTROL AND MONITORING COMMUNICATION 

None or: 

1. 
2. 
3; 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 

Addiuonal analog UO as required for the project 
Additional discrete UO as required for the project 
Thermistor inputs 
RS-485 serial ports 
DH-485 serial ports 
DeviceNet Network Communication Card 
Profibus Communication Card 
Modbus Communication Card 
Modbus RTU Communication Card 
Interbus Communication Card 
LonWorks Communication Card 
EtherNet Communication Card] 

2.05 KEYPAD FUNCTIONS AND OPERATION 

A. Adjustment of the following parameters through the OIU digital keypad: 

i 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Current limit and torqueboost. 

Maximum voltage level. 

Minimum/Maximum speed, Volts/Herk,.Upper and Lower limit. 

Adjustable acceleration rate and deceleration rate. 

Electronic thermal overload setting. 

Coast, controlled ramp or DC injection selectable modes of stopping. 

PID setpoint and timefunction selection. 

critical fiqency avoidance: Three set points selectable from 0 to 

maximum frequency with set points adjustable h m  0-30 Hertz. 



2.05 SPAREPARTS 

The fbllowing spare parts shall be supplied with each type or m e  size AFD: 
c 

1. Three sets of all replaceable fuses. 

2.06 PRODUCT DATA 

The following information shall be provided: 

Carrier Frequency 
3-kJlertz 

. 6-wlertz 
9-Hertz 

1. Optiration and maintenance information as specified. 

Mat Cable Length 
230 Vac Motors 

Max Cable Length 
460 Vac Motors 

600 feet 125 feet 

600 feet 85 feet 
600 feet IO0 feot 

PART 3-EvCCUTION 
I Maximum cable lengths for &s&ningAl?D installations are sivepr in thefollowing table: These I 

I are general guidelines. n e  distancas will vav by the assumed connected motor insulation I withstand levelr. See the latest vendor literature for the most UD to date distance limitations: 

I: 

3.01 FIELD INSTALLATION 

Each adjustable speed controller shall be installed and tested by the Contractor with the 
assistanceof f8ctory-trained pump manufacturer engineer/technician and AFD enghedtechnician 
in accordance with the manufacturer’s specifications and Section 16922, and witnkssed. 

Manufacturers’ factory representatives shall provide field testing for devices including the 
setup of the Operator Interface Unit and the setup of the data communication devices, where used. 
Upon satisfactory completion of the testing, the Contractor shallmbmit two certified copies of the 
test report. 

Component failure during testing will require repeating any test associated with the failure 
or modified components to demonstrate proper operation. 

1. Adjust drive and perfbm “start-up” tests as recommended by rnanufiictuer. 
Set parameters and &er frequency for existing motors to avoid insulation 
damage. 

2. Establish proper direction of rotation for the motor controlled by the drive. 
Verify that the AFD is precluded fiom operating in a direction that can 
damage the driven equipment. Change motor or AFD power lead connection 
and not the AFD direction, where rotation is incorrect. 



3. 

4. 

5. 

6. 

7. 

8. 

V&fi that the drive will operate properly both in the “manual speed control 
mode” and in the “remote or automatic mode” from a remote speed signal 
input. 

Set the maximum ‘locked roto?’ current drawn during start-up 
recommended by the manuhturer and approved. 

Set the xriinimum and maximum speeds and the acceleration and deceleration 
“ramps” recornmended by the Construction Manager, AWC. 

Veri@ the motor high temperature switch contacts are wired into the AFD 
120 Vac control circuit and will trip on high winding temperature. Test or 
simulated the alm and trip feature at the motor for high temperature and fbr 
high vibration, whereused. 

Operate the drive at 100 percent speed for one hour and monitor output 
ament. The output current shall remain below the 111 load current listed on 
the motor nameplate. 

Check for excessive heating of the drive and motor. Report any 
diScrepaacies. 

3.02 “ l C  TESTING. 

The Testing Finn shall perform a harmonics acceptant test With all AFD motor controllers 
operating to veri@ compliance 4th IEEE-519 of less than 5 percent voltage THD and 12 percent 
m a t  THD at the defined point of common connection when running fiom Power:Utititypower 
source with a BMI-Dranetz or equal harmonic test set that provides a hard-copy record of the test 
results. 

The test shall also be run with power s o u r d  fiom the standby generator where such a 
power source is being used at the project site. THD shall be limited to a maximum level of 8 
percent voltage THD on standby generator operation. 

Submit the test performance per latest version NETA ATS Acceptance Testing 
Specifications. Refer to the electrical t&g specification Section 16030. 

3.03 TRAINING 

A. 
, 

Two hours of onsite AFD owation and maintenance training shall be provided for 
AWC’s Operation and Maintenance Sm. 

c 



B. Manufacturers’ fkctory representative shall conduct the trainjng, upon acceptance of 
a resume subniitted by the trainer. 

**END OF SECTION** 



SECTION 17000 
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G E W W  REQUIREMENTS FOR 
INSTRUMENTATION AND CONTROL 

1 wken modifiing this specification f i r  we on a project, delete all Notes to Specijer (NTS) after 
the Specifier rea& the NTS. Right click on the “NTS” Style in the listing in the SlYLESAND 
FORMATIlwG area, click on SELECT ALL -avSTANCE@), and depress the DELETE button 
on the keyboard. Then scroll through the entire document, checking to ensure that all NTS have 
indeed been deleted. 

Edit >Find> brackt ‘*[” for blanks to beJlled in, alternative choices, and provisions that may 
or may not be included depending on the application. Delete mused alternative choices and 
provisions as appropriate, .fill in blanks, and mod3  font of the text that is included. 

PART l--OENERAL 

1.01 DESCRIPTION 

A. SCOPE: 

Contractor shall retian the services of a Qualified System Inegrator. 

This section specifies genaal requirements which are applicable to providing a complete, 
functional [process control, instrumentation, communication, and signal systems for the 

specified in Division 17 of these specifications. 
1. The requirments of this section are applicable to all work 

Electrical requirements applicable to this work include those specified in [Section 16000 
for general electrical requirements; Section 16175 for eIcctrica1 devices; and Section 16176 
for control pane1s.j 

€3. DESCRIPTION OF WORK: 

1. 
of[ 1. 

INSTRUMENTATION AND CONTROL SYSTEM: The work consists 

. 2. PROGRAMMING: Programming shall be [provided per Section 
1. 

C. DEFINITIONS: 

1. GENERAL: Definitions of terminology related to Instnunentation and 
Industrial Electronic Systems used in the specifications shall be as defined in IEEE 100, ISA 
S51.1, andNEMA ICs 1. 



2. TWO-WIRE TRANSMITT€R A transducer which derives operating 
power supply fiom the signal transmission circuit and requires no separate power supply 
C O M ~ O ~ S .  A two-wire transmitter produ- a 4 to 20 milliampere current regulated signal in a 
series circuit with a 24 volt direct current driving potential and a maximum circuit resistance of 
600 ohms. 

power from separate power supply connections. A four-wire transmitter produces a 4 to 20 
milliampere current regulated signal in a series circuit with a maximum circuit resistance of 600 
ohms. Four-wire transmitters typically require 12OVac or 24Vdc input power supply. 

3. FOUR-WIRE TRANSMITTER: A transducer which derives operating 

4. GALVANIC ISOLATION: Electrical node having no direct current path 
to another electrical node. Galvanic isolation refers to a device with electrical inputs andor 
outputs which are isolated from ground, the device case, the process fluid, and separate power 
supply terminals. Inputs andlor outputs may be externally grounded without affecting the 
characteristics of the devices or providing path for circulation of ground currents. 

5. PANEL An instrument support system which may be a flat surface, a 
partial enclosure, or a complete enclosure fbr instruments and other devices used in process 
control systems including consoles, cabinets and racks. Panels provide mechanical protection, 
electrical isolation, and protection &om dust, dirt, moisture, and chemical contaminants which 
may be present in the atmosphere. 

6 .  DATA SHEETS: Data sheets shall refer to ISA S20 or ISA TR20.00.01. 

7. SIGNAL TYPES: Used in systems specified in Division 17: 

a. LOW-LEVEL ANALOG: Signal with full output level of 100 
millivolts or less including thermocouples and resistance temperature detectors. 

b. HIGH-LEVEL ANALOG: Signals with 111 output level grata  
than 100 millivolts but less than 30 volts, including 4 20 mA transmission. 

c. DIGITAL CODE: Coded information from the output of an 
analog to digital converter or digital transmission terminal. 

d. PULSE FREQUENW Counting pulses emitted fiom speed or 
flow transmitters. 

e. MODULATED SIGNALS: Signals from modems or low level 
audio signals. Nonnal signal level: plus 4 dBm to minus 22 dBm. Frequency range is 300 to 
10,000 Hertz. 

f. DISCRETE CONTROL OR EVENTS: Dry contact closures and 
siguals monitored by solid state equipment, relays, or mtrol  circuits, 

i 



g. LOW VOLTAGE DISCRETE CONTROL OR EVENTS: Dry 
contact closures and signals monitored by solid state equipment, relays, or control circuits 
operating at less than 30 volts and 250 milliamperes. 

c- 
h. HIGH-LEVEL AUDIO SIGNALS: Audio signals exceeding plus 

4 am, including loudspeaker circuits. 

i. RADIO FREQUENCY SIGNALS: Continuous wave alternating 
current signals with fundamental fiequency greater than 10 kilohertz. 

8. SYSTEMS JJVEGRATOR: A firm engaged in the business of detailed 
control system design and engineering, instrumentation component purchase, system and panel 
assembly, programming, and implementing the specified process control and industrial 
automation systems. 

1.02 QUALrrY ASSURANCE 

A: REFERENCES: 

This section contains references to the following documents. They are a part of this 
section as specified and modified. In the event of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shall prevail. 

IEEE 100 
ISA S5.4 

ISA S20 

ISA S51.1 

Standard Dictionary of Electrical and Electronics Terms 
Instnunent Loop Diagrams 
Specification Forms For Process Measurement and Control 
Instrumentation, Primary Elements, and Control Valves 
Process Instrumentation Terminology 
Specification Forms for Process Measurement and Control 
Instruments Part 1 : General Considerations ISATR20'00*03 I 

NEMAICS 1 1 GeneraI Standards for Industrial Control and Systems 

B. SYSTEMS INTEGRATOR RESPONSIBILW 

1. GENERAL, 

a. The specified control system and instrumentation integration 
including panel building, instrument calibration, testing, start-up, 
operational testing, and training shall be performed by a Systems 
Integrator staffed with qualified personnel, possessing necessary 
equipment and experience in performing similar installations. 

c 
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b. The control system components shall, as far as practical, be of one 
manufacturer. 

c. The components, modules, devices, and control system equipment 
shall be recognized industrial quality products. Recognized 
commercial or office grade products are prohibited. 

d. The overall systm performance shall be demonstrated to and 
accepted by AWC. 

e. The application software packages shall be latest versions 
available, or compatible with existing sofiware currently in use, as 
specified in Division 17. 

2. SYSTEMS INTEGRATOR QUALIFICATIONS: 

a. The following Systems Integrators are pre-qualified to perform the 
work specified @ Division 17 without the need to provide 
Evidence of Experience: 

1) 
2)’ DLT&V,AZ 
3) Brown and Caldwell, AZ 

Keller Equipment Company, Phoenix, AZ 

b. Contractor-proposed Systems Integrator shall be evaluated based 
on submittal of the following Evidence of Experience: 

1) Submit evidence of experience in performing three similar 
successful projects in the last five years qvith one project 
mently in progress or competed within the last two years. 

2) Submit project descriptions with contact names, addresses, 
and telephone numbers from the project AWC, General 
Contractor, and Principal Design Firm. 

3). Submit organization chart and resumes for proposed project 
personnel. 

4) Submit Training and Certification infomation. 
Completion of the following training courses or appropriate 
portions thereof or possession of the following 
certifications included with the Systems Integrator’s 
personnel experience requirements desdbed above: 

. a) PROJECT MANAGER. Control System Engineer 

c (CSE) registration, Professional Engineer (PE) registration. 
( .  
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b) SYSTEMS ENGINEER: Control System Engineer 
(CSE) registration, Professional Engineer (PE) registration, or completion of the relevant core 
courses in the Engineering Skills Training program. 

c) PROGRAMMER: Control System Engineer (CSE) 
registration, Professional Engineer (PE) registration. 

d) FIELD INSTRUMENT TECHNICIAN: Certified 
Control Systems Technician (CCST) registration or completion of the relevant core courses in 
the Technical Skills Training program. 

e) Certified training programs,’as offered by ISA. 

5)  Submit financial data for Systems Integrator division when 
subsidiary to a parent corporation. Include two years of 
financial data. 

a) Financial Statement. 
b) Balance Sheet. 
c) Dun & Bradstreet Report. 

3. PRE-SUBMITTAL CONFERENCE: 

a Schedule a pre-submittal conference with AWC and Construction 
Manager within 30-calendar days after Contract award to discuss 
the work, equipment, submittal format, and establish the 
fiamework for project coordination and communication. 

b. Provide materials 10-days pnor to the conference: 

1) Instnunent Index that lists the devices and instruments 
specified in Division 17 identify each by tag number, 
description, function, manufacturer, and model number. 

Product descriptive literature with a statement that the item 
is as specified. 

2) 

3) Proposed equal products with comparative listing of the 
published specifications for the specified item and the 
proposed item. 

4) Project schedule with deliverables and milestones. 

5 )  Project ControI System Block Diagram, wh& specified, 



6 )  Submit a sample portion of documented PLC and Operator 
Interface program, when specified. . 

7) A copy of this specification section, with addendum 
updates included, and all referenced and applicable 
sections, with addendum updates included, with each 
paragraph check-marked to indicate specification 
compliance or marked to indicate requested deviations 
from specification requirements. 

A check mark shall denote fidl compliance with a paragraph as a whole. If deviations 
from the specifications are indicated, and therefore requested by the Contractor, each requested 
deviation shall be underlined and denoted by a number in the margin to the right of the identified 
paragraph, referenced to a detailed written explanation of the reasons for requesting the 
deviation. 

The Construction Manager, AWC, shall be the final authority for determining 
acceptability of requested deviations. The remaining portions of the paragraph not underlined 
will signifl compliance on the part of the Contractor with the specifications. 

c. The pre-submittal conference will not replace the Product and 
Shop Drawing Submittal review process. 

C. PROCESS EQUIPMENT COORDINATION: 

1. Division 17 specified equipment shall be coordinated for proper operation 
with equipment related process equipment specified in other Divisions. 

2. E?quipment shall be integrated, furnished, and installed in conformance 
with the drawings, specifications, and the recommendations of the 
equipment manufacturer and the related processes equipment 
manufacturers. 

3. ' Systems Integrator shall obtain manufacturer's technical information for 
items of equipment not provided with, but directly connected to, the 
control system. Provide the necessary coordination and components for 
correct signal interfaces between specified equipment and the control 
system. 

4. Systems Integrator shall coordinate with project subcontractors and 
equipment suppliers. 

5. Systems Integrator shall provide installation supervision for the duration 
of the project, a minimum of 24 man-weeks on-site. 



Y 6. Conflicts. between the plans, specifications, mandacturer/vendor drawings 
and installation instructions, etc., shall be presented for resolution before 
proceeding. 

[D. FACTORY ACCEPTANCE TEST (FAT): 

Refer to Section -1 

1.03 ENVIRONMENTAL CONDITIONS 

A. GENERAL: 

Specified data communication and process control equipment shall suitable for operation 
in indoor locations and in outdoor locations. 

B. CORROSIVE LOCATIONS: 

Corrosive locations shall be as specified in Division 16. 

C. HAZARDOUS (CLASSIFIED) AREAS: 

Hazardous meas shall be as specified in Division 16. 

D. SEISMIC: 

Equipment and supports shall be braced’for the seismic zone where the Project is located. 

1.04 FUNCTIONAL REQUIREMENTS 

A. GENERAL: 

The instrumentation and control system functions are shown on the drawings and 
’ specified in subsequent sections of Division 17. The Systems Integrator drawings and 

integration practices shall be as defined IEEE 100, ISA S5 1.1, and NEMA ICs 1. 

B. SUBMITTAL DRAWINGS: 

1. GENERAL The drawings included in the project manual are fbnctional 
in nature ind do not show exact locations of equipment or intercOnnections between equipment. 
The Contractor’s Systems Integrator shall prepare detailed installation drawings as specified 
below. 

Drawings prepared in the cment version of AutoCAD with borders and title blocks 
identifjing the project, system, revisions to the drawing, and type of drawing. 



Each revision of a drawing shall include the date and description of the revisions. 
Drawing prints shall be 1 1” x 17” with a minimum lettering size of 1/8”. (Drawings shall be ! 

generated using AWC furnished drawing.borders and title blocks, and in adherence to 
AWCs drawing standards ] 

Diagrams shall carry a uniform and coordinated set of wire numbers and tenniinal block 
numbers in compliance with panel wiring, Section 16176 and Section 171 10, to pennit cross- 
referencing between contract documents and the drawings prepared by the Contractor. 

2. CONNECTION DIAGRAMS: Show components of a control panel in an 
arrangement similar to the actual layout of the panel including internal wiring between devices 
within the panel. Show terminal blocks used for internal wiring or field wiring, identified as 
such. Indicate insulation color code, signal polarities, and wire numbers and tkninal block 
numbers. 

3. INTERCONNECTION DIAGRAMS: Show panels, panel devices, and 
field devices with wire numbers, cable numbers, raceway numbers, terminal box numbers, 
terminal block numbers, panel numbers, and field device tag numbers. 

4. ELEMENTARY OR SCHEMATIC DIAGRAM: Shows, by means of 
graphic symbols, the electrical connections and functions of a specific circuit arrangement. 
Provide schematics for internal panel power distribution, lighting, and any panel HVAC. 

5. ARRANGEMENT, LAYOUT, OR OUTLINE DRAWINGS: Show the 
dimensioned external and interior control panel views with components and Bill of Material. 
Provide panel heat load calculations, and indicate cooling or ventilation provisions as required. 

. 6. [NETWORK BLOCK DIAGRAM: A network block diagram is a 
diagram of the overall SCADA system, with annotated boxes to show the primary network 
components (controllers, hubs, switches, computers, displays), and annotated 
interconnecting lines that show the system communication media and communication 
protocols]. 

7. [LOOP DIAGRAMS: Provide loop diagrams for analog and discrete 
loops interconnected into the control system circuits: 

a. Prepare per ISA S5.4 - Loop Diagrams using the Example 
Loop DCagrams where included. 

b. Show device element Wiring of .the system. 

c. Show circuits for hardwired device interlocks. 

d. Show circuit cable and *.e cable numbers, signal polarities, 
and terminal block numbers.] 



1.05 SUBMITTALS 

The following infonnation shall be provided: 
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1. A copy of this specification section, with addendum updates included, and 
all referenced and applicable sections, with addendum updates included, 
with each paragraph check-marked to indicate specification compliance or 
marked to indicate requested deviations,fiom specification requirements. 
A check mark shall denote full compliance with a paragraph as a whole. 

If deviations &om the specifications are indicated, and therefore requested 
by the Contractor, each requested deviation shall be underlined and 
denoted by a number in the margin to the right of the identified paragraph, 
referenced to a detailed written explanation of the reasons for requesting 
the deviation. 

The Construction Manager, AWC shall be the final authority for 
determining acceptability of requested deviations. The remaining portions 
of the paragraph not underlined will signify compliance on the part of the 
Contractor with the specifications. 

Failure to include a copy of the marked-up specflcation sections. along 
with justifcation for requested deviatiom @om the specification 
requirements, with the submittal shall be suficient cause for rejection of 
the entire submittal with no fiuther consideration. 

2. Detailed product literature, showing product specifications and model 
number breakdown. Mark to denote features and options included. 
Include only the applicable pages. 

3. Manufacturer’s installation manual excerpts, as to be used fir this project: 

a. Installation details/drawings. 
b. Electrical connection diagrams 
c. Calibration procedures. 

4. Drawings and diagrams specified in paragraph 17000-1.04 B. 

5. Nameplate list with material, tag number and description as specified 
herein. 

6. Systems Integrator Evidence of Experience per paragraph 17000-1.02 B 3. 

7. Data Sheets in accordance with ISA 20 for each instrument. Identical 
instruments may be submitted with one common ISA Data Sheet and 
accompanying tag list. 



Review the submittal requirements specified in other Division 17 Sections. 

PART %PRODUCTS 

2.01 MATERIALS AND QUALITY 

Equipment material shall be new, fiee from defects, and industrial-grade, as specified, 
Each type of instrument, instrument accessory, and device used throughout the work shall be 
manufactured by one fm, where possible. 

Electronic equipment shall be of solid-state constructii with printed or etched circuit 
boards of glass epoxy of sufficient thickness to prevent warping. 

Printed circuit boards in field mounted equipment shall be coated with 2 mils of 
conformal coating in compliarice with MILSPEC MIL-I-46058C. 

2.02 NAMEPLATES 

Nameplates shall be provided for all field mounted instrument, analyzer, or equipment 
specified in Division 17. Nameplate lettering shall include the equipment or instrument loop title 
and the instrument or equipment tag number, where nameplate engraving is not specified or shown. 

with] 5/32-inch high lettering, as minimum, unless otherwise specified or shown. Nameplate 
wording may be changed without additional cost or time, if changes are made prior to 

i < Nameplates shall be [machine engraved black phenolic with white] [stamped stainless steel 

commencement of engl-aving. 

Nameplates shall be attached to support hardware with a.minimum of two self-tapping type 
3 16 stainless steel screws in a readily visible location so the nameplate will remain to identify the 
service when the device is removed. Field instrument namplates shall be attached with braided 
stainless steel straps where not stand mounted. 

2.03 PRODUCT DATA 

The following Product Data shall be provided. 

1. Record drawings specified by paragraph 17000- 1.04 B and the schedules 
included in Division 17 shall be provided in the latest A u t o 0  format 
and PDF fonnat on CD. 

Provide record drawing prints of all drawings following project start-up, but prior to 
acceptance of the work showing the final constructed state of the instrumentation and control 
systems. . 
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2. Operating and maintenance information shall be provided. Include the 
following in each Operation and Maintenance manual: 

a. Final reviewed Submittals, including revised as-built record 
drawings. 

b. Manufacturer's operation and maintenance instructions, edited for 
this project. 

c. Written record of menu configuration, jumpers, switch settings, 
and other configurable parameters for each instrument. 

PART 3--EXECUTION 

3 .O 1 INSTALLATION 

A. GENERAL: 

Equipment shall be installed in locations that are accessible for operation and 
maintenance services. Equipment not accessible shall be reinstalled at no cost to AWC. 

Installation, calibration, settings, and testing procedures are specified in Section 17000, 
Section 17200 - Instnunent Index Part 3 Execution, and subsequent sections of Division 17 

B. FIELD EQUIPMENT: 

Equipment shall be provided with ports and adjustable items accessible for in-place 
testing and calibration. Install equipment between 48 inches and 60 inches above the floor or 
permanent work platfom. Equipment shall be mounted to avoid shock or vibration that may 
impair operation. Equipment shall be mounted for unobstructed access and walkways. 
Equipment support systems shall not be attached to handrails, process piping or mechanical 
equipment. 

Instruments and cabinets supported by concrete walls shall be spaced 9 8  inch by framing 
channel between instrument or cabinet and wall. Block wall shall have additional installation 
supports, as required, to avoid damage to the wall. Equipment supports shall be hot-dip 
galvanized after fabrication of shall be 3 16L stainless steel, as shown or specified. 

Support systems including panels shall be designed to prevent deformation greater than 
1/8 inch hi any direction under the attached equipment load and under an external load of 200 
pounds. 

In wet or outdoor areas, conduit penetrations into instrument housing shall be made 
through the bottom (preferred) or side of enclosures to minimize water entry fiom around or 

v 



from inside of conduits. Provide conduit hubs for COMections and waterproof mastic for 
moisture sealant. 

Nameplates shall be provided for all field mounted equipment. Nameplates shall be attached 
to support hardware with a minimum of two self-tapping Type 3.1 6 stainless steel screws in a readily 
visible location, but such that if the field device is changed out, the nameplate will remain to 
identify the service. 

C. ELECTRICAL POWER CONNECTIONS: 

i 

Equipment electric power wiring shall comply with Division 16. Power disconnect 
switches shall be provided within sight of equipment and labeled to indicate the specific 
equipment served and the power source location. "Within sight of '  is defined as having an 
unobstructed view fi-om the equipment served and within 50 feet of the equipment served. 

Equipment power disconnect switches shall be mounted between 36 inches and 72 inches 
above the floor or permanent work platform. Where equipment location requirements cannot be 
met by a single disconnect switch, provide two disconnect switches: one at the equipment and 
one at the work platform. 

Provide a surge arrestor on each 120 volt AC disconnect switch serving equipment 
located outdoors. Surge arrestor shall be Telematic, LP Series or equal. 

D. SIGNAL CONNECTIONS: 

Equipment electric signal connections shall be made on terminal blocks or by locking 
plug and receptacle assemblies. Flexible cable, receptacle and plug assemblies shall be used 
where shown or specified. 

Jacketed ff exible conduit shall be used between equipment and rigid raceway systems. 
Flexible cable assemblies may be used where plug and receptacle assemblies are provided and 
the installation is not subject to mechanical damage in normal use. The length of flexible 
conduit or cord assemblies shall not exceed 2 feet, except where suffihent length is required to 
allow withdrawal of instruments for maintenance or calibration without disconnection of conduit 
or cord assemblies. 

3.02 FIELD TESTS AND INSPECTIONS 

A. DELWRY INSPECTION: 

The Contractor shall notify the Construction Manger, AWC upon arrival of any material 
or equipment to be incorporated into the work. The Contractor shall remove protective covezs or 
otherwise provide access in order that AWC's Representative may inspect such items. 



B. INSPECTION AND INSTALLED TESTS: 

Rifa to Section 17030 - Process Instrumentation and Control System Testing. 

**END OF SECTION** 



SECTION 17030 Q; i 
I 4 PROCESS INSTRUMENTATION 

AND CONTROL SYSTEM TESTING 

#%en modtfiing this specification for use on aproject, delete all Notes to S’ec$er @TS) after 
the Specij?er rea& the W S .  Right click on the “NTS’ Style in the listing in the STYLESAND 
FOMTTUVG area, click on SELECTALL -INSTANCE(S), and depress the DELETE button 
on the kzyb6wd. Then scroll through the entire document, checking to ensure that all NTS have 
indeed been deleted. 

Edit >Find> bracket “[ *‘for blank to beJilleH in, alternative choices, and provisions that may 
or may not be included depending on the application. Delete unused alternative choices and 
provisions as appropriate, 311 in blanks, and mod@ font of the text that is included 

PART 1--GENERAL 

1.01 DESCRIPTION 

This section specifies Contractor and Systems Integrator performance in testing and 
documentation of process instrumentation and control system materials and equipment (PICS). 

The tenn instrumentation covers field and panel instxumenb, analyzers, primary sensing 
elements, transmitters, power supplies, and monitoring devices. 

c 
Provide the labor, tools, material, power, and services necessary to provide the process 

instrumentation and control system inspection and testing specified herein: 

A. Factory Acceptance Testing (FAT) 

B. Pre-Operational Performance Testing Sequence: 

1. WiringTesting 
2. 
3. Piping Testing 
4. Installation Inspection 
5. Instrumentation Calibration 
6. LoopTesting 

Network and Bus Cable System Inspection and Testing 

C. Functional Testing Sequence: 

, Y I (  

1. Process Control Strategy Testing 
2. 
3. Functional Checkout 

Control System Closed Loop Commissioning 



D. Operational Testing: 

1 ., System Acceptance Testing (SAT) 

1.02 QUALITY ASSURANCE 

Delete this paragraph for smaller projects. 
For medium-to large projects, m o d s  the PICS Testing Manager's experience requirements as may 
be appropriate based on project;qec$cfictors such as size, cample&y, a d  cost. 

A. PICS TESTING MANAGER: 

The Contractor or Systems Integrator shall appoint a startup engineer or qualified specialist 
as PICS Testing Manager to manage, coordinate, and supervise the testing work. 

The PICS Testing Manager shall have at least 5 years of total experience, or experience on 
at least five separate projects, in managing the testing and startup of similar electrical and 
instrumenhtion control systems. The quality assurance progani shall include: 

1. Definition of process areas and systems, with testing executed on an area by 
area basis, based on the P&ID drawings. 

Testing for each process area executed in sequential tasks. 

Regularly updated testing status tracking by process area, system, and task. 

2. 

3. 

4. Regularly updated separate testing documentation for each process system. 

B. REFERENCES: 

This section contains references to the following documents with additional references 
listed in Section 17000. 

All references shall be to the current edition of the document unless specifically stated 
otherwise. They are a part of this section as specified and modified. In case of conflict between 
the requirements of this section and those of the listed documents, the requirements of this 
section shall prevail. 

Unless otherwise specified, references to documeats shall mean the documents in effect 
at the time of Advertisement for Bids or Invitation to Bid (or on the effective date of the 
Agrement if there were no bids). If referenced documents have been discontinued by the 
issuing organization, reference to those documents shall mean the replacement documents issued 
or otherwise identified by that organization or, if there are no replacement documents, the last 
version of the document before it was discontinued. 

Where document dates are given in the following listing, reference to those documents 
i 

!. shall mean the specific document version associated with that date, whether or not the document 
has been superseded by a version with a later date, discontinued or replaced. 
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ISA S5 1.1 

Reference 1 Title 

Process Instrumentation Terminology 

D. PROJECT LABELING 

The items specifying project labeling herein shall include the following as a minimum: 
Owner's name, facility name, project name, and project number. 

1.03 SUBMITTALS 

Submittal material, to be submitted, shall consist of the following: 

A. QUALIFICATION SUBMITTAL: 

Provide the following submittal: 

1. [PICS Testing Manager Qualifications and resume per paragraph 
17030-1.02A.J 

2. fProposed process area and process system breakdowns.] 

3. Example test forms to show Project Labeling per paragraph 17030-1.02 D. 

4. Example -1VO interface summary per paragraph 17030-2.02 D. 

[B. NETWORK TESTING QUALIFICATION SUBMITTAL: 

1. QuaIifications of independent industrial network testing firm and 
staff performing the inspection and testing. 1 

C. DEFINITION SUBMI"'& 

Provide the following submittal after review of the Qualification Submittal. [Separate 
submittals may be provided for each process area]: 

1.  Control descriptions per paragraph 17030-2.02 C. 

2. I/O Interfbce Summaries per paragraph 17030-2.02 D. 

3. 

4. 

Testing status spreadsheets per paragraph 17030-2.02 A. 3. 

Test procedures per paragraph 17030-3.01 D. I 
t 



5. 

[6* 

7. 

8. 

9. 

10; 

1 I .  

[D. FAT: 

1. 

Proposed test hrms per PART 3 of this Section 17030, detailed for each test 
for this project. 

Certified Factory Calibration Reports.] 

Provide a copy of this specification and .the referenced and applicable 
sections with addenda updates included with each paragraph check- 
marked to indicate specification compliance or marked to indicate 
requested deviations fiom specification requirements. 

Provide a copy of Section 17200 Instrument Index with Addenda updates 
included, marked to indicate requested deviations fiom specified 
requirements. 

Provide a copy of all referenced and applicable Instrumentation Drawings 
with addenda updates included, marked to indicate requested deviations fim 
specified requirements. 

Provide a copy of all referenced and applicable Electrical Drawing’s Control 
Diagrams with addenda updates included, marked to indicate requested 
deviations fiom specified requirements. 

Failure to include a copy of the specifications and drawings with the 
submittal shall be cause for rejection of the entire submittal with no further 
consideration. 

1 

FAT schedule and location.] 

PART 2--PRODUCTS 

2.01 GENERAL 

The PICS Testing Manager shall provide test f o m ,  documentation, and records as 
specified in the following paragraphs. 

2.02 TESTING DOCUMENTATION 

A. DOCUMENTATION RECORDS: 

The PICS Testing Manager shall develop a records keeping system to document progress 
and completion for each task in each process area or system. The following shall be kept current 
and available for inspection on-site at all times in a location designated by Arizona Water Company 
(AWC): 



c- 

1. PICS Testing Manager’s qualifications, project startup and testing history, 
including resume per paragraph 17030-1.02 A. 

2. List of names of Contractor’s and System Integrator’s personnel associated 
with final construction and testing, and normal and emergency contact 
telephone numbem 

3. Testing Status spreadsheet with breakdown for each process area and process 
system, with peraxitage complete on each testing sequence task. 

4. , Test Report Volumes. 

B. TEST REPORT VOLUMES: 

The Contractor shall develop and maintain testing documentation for each process area in 
separate volumes. Eachvolume shall be kept current and available for inspection on-site at ail timw 
in a location designated by the AWC. Each volume shali include the following as a minimum: 

1. Three-ring binder with h n t  wver and spine labeled: “Testing 
Documentation [For (applicable) Process Area / Process System9’] 
including Project Labeling per paragraph 17030-1.02 D. 

2. Table of Contents with same labeling as the volume cover with tabs for each 
section: 

Section 1 - Control Description 

Section 2 - YO Interf’ace Summary 

Section 3 - Instrument Index 

Section 4 - Test Forms 

Section 5 - CertSed Factory Calibration Reports) 

Section 6 - Final Test Report] 

3. 

4. 

5. 

6.  

[7. 

[S. 

C. CONTROL DESCRIPTION 

Provide a control description outlining operation for each process mea’s system. The 
Control Description Specification Section 17900 may be used as a basis. 

D. YO INTEWACE SUMMARY 

Provide YO spreadsheets for each process area’s system, per Section 17990. 
Spreadsheets to include the fallowing for each I/O point: 

17030-5 
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1. 

2. 

3. 

4. 

5. 

6 .  

7. 

Signal numberltag 

Annotation description that may be logically abbreviated and that is 
subject to approval. 

Complete physical UO channel designation and addressing or 
communication I/O register designation. 

True/False status designations for digital UO. 

Process range; engineering units and any multipliers; and raw signal range 
count for analog YO, 

Signals: Fixed point and scaled at the Controller with minimum four 
significant implied digits of scaling. E.g.: 0 to 1400 at Controller for a pH 
range of 0 to 14 at Operator Interface. 

Provide Operator Interface scaling to display decimal digits required. 

E. INSTRUMENTINDEX 

Provide a detailed htrument Index. The Instrument Index from Section 17200 may be 
used as a basis. Provide details on calibration ranges, setpoints, and deadbands. i 

2.03 PRODUCT DATA 

Provide the following product data submittal after completion of testing. 

The following information shall be provided: 

1. 

2. 

3. 

[4* 

Completed test forms per PART 3. [Separate submittals may be 
provided for each process area.] 

Fis t  of factory calibrated items and calibration certificates.] 

[Documentation of network data communication nodes for network 
type instruments, devices, and variable frequency dri~es.] 

Final Test Report assembled in B three-ring binder and submitted at 
the completion of the inspection and testing activfties for a process 
area. 

The binder cover and spine shall be labeled to i d e n m  the project 
name and process area. Test report shall include the applicable test 
procedures for the process area and the completed inspection and test 
report forms associated with the equipment and systems of that area, 

17030-6 
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Test results shall be organized by equipment item ox system with 
individual, labeled tab dividers to identify each. System deficiencies 
and non-compliant test results identified in the find test report shall 
be acknowledged by the responsible testing entity as corrected.] 

PART 3--EXECUTION 

3.01 GENERAL 

A. GENERAC REQUIREMENTS: 

Materials, equipment, and construction included under this specification shall be inspected 
in accordance with this section and subsequent sections of this division. Testingshall be performed 
by the Contractor in amrdance with this and subsequent sections of this division 

No required test shall be applied without prior notice to Between 60 and 70 days before the 
commencement of any testing activity, the Contractor shall provide a detail4 step-by-step test 
procedure complete with forms for the recording of test results, testing equipment used, and a place 
for identification of the individual performing or, if applicable, witnessing the test. 

B. TECHNICIAN QUALIFICATIONS: 

Field instruments and analyzers shall be calibrated and set up by a certified instnunent 
technician qualified to calibrate the instrumentation. 

Technicians shall be qualified by completion and certification from training courses 
offered by The Instrumentation, Systems, and Automation Society (ISA), the instnunentation 
and analyzer manufacturer's training courses, or technician training courses at a recognized trade 
school that specializes in instrumentation calibration. 

C. TEST EQUIPMENT AND MATERIALS: 

Provide test equipment to conduct the specified tests that simulate inputs and r&d outputs 
with a rated accuracy at the point of measurement at least three times greater than the component 
under test; 

Test instruments shall have a current calibration sticker showing date of calibration, 
deviation from standard, name of dibration laboratory and technician, and date recalibration is 
required. Certified calibration reports traceable to the National Institute of Standards and 
Technology shall be included with the final test report. 

Provide a documenting calibration system to conduct process instrumentation calibration 
activities that consist of a documenting process calibrator and an instnunentation data 
management software system that captures the calibration results and electronically document 



instrument data, date of calibration, calibration procedures, and as-found and as-left instrument 
calibration data. ? 

Provide an instrument calibration system such as [Fluke 743B with Fluke DPCRrack 
Instrumentation' Management software] or similar system. Calibration files shall be submitted 
with the final test report in hard copy and electronic formats that does not require specialized 
equipment or software to read and print the files. 

. 

Provide buffer solutions and reference fluids for tests of analytical equipment. 

Povide  a communications and software package to record final configuration 
parameters and settings for variable frequency drives wi&. the parameters acquired by 
connection to the network that record the configuration settings without manual data entry 
or transcription of values. 

Vendor software tools may document the systems where a licensed copy of the 
identical software including connectors, cables, keys, interface cards and devices required 
for operation is submitted with the final documentation files.] 

D. FIELD TEST PROCEDURE DOCUMENTATION: 

Test procedures submitted for approval within [60] [go] [180] days fiom the date of 
Notice to Proceed. 

4 
Test procedures for each analog and discrete loop in the process control system shall be 

organized and assembled in separate volumes for each process area. Final test records shall be 
submitted in electronic form by scannhg and converting the records and files to Adobe PDF 
format, to preserve actual signatures and signoffs. 

Test procedure documentation shall inclirde a detailed, step-by-step description of the 
required test procedure, panel and terminal block numbers for points of measurement, input test 
values, expected resultant values, test equipment required, process setup requirements, and safety 
precautions. 

Test report forms for each loop, including forms for wiring, piping, and individual 
component tests, shall be included with the test procedure documentation. The aatual test results 
shall be recorded on these forms and a final test report assembled as specified in paragraph 
1 703 0-3. [ 051. 
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Test report forms shall be preprinted and completed to the extent possible prior to 
commencing testing. Test report forms that document the field test procedures shall include the 
following information: 

1. 

2. 

3. 

4. 

5. 

6.  

7. 

8. 

9. 

10. 

11. 

12. 

13, 

[14. 

Project name 

Process area associated with the equipment under test. 

Instrument loop description. 

Instrument loop identification number. 

Instrument nameplate data. 

Instrument setup and configuration parameters. 

Time and date of test. 

Inspection checklist and results. 

Reference to applicable test procedure. 

Expected and actual test results for each test point in the loop including 
programmable controller data table or register values. 

Test equipment used. 

Space for remarks regarding test procedure or results, unusual or 
noteworthy observations, etc. 

Name, date, and signature of testing personnel. 

Test witness' name and signature.] 

E. PERFORMANCE DEVIATION TOLERANCES: 

Tolerances shall be specified in Division 17. Where tolerances are not specified, refer to 
the manufactuer's published performance specifications. 

Oveiall accuracy requirements for loops consisting of two or more components shall be 
the root-summation-square (RSS) of the component accuracy specifications. Tolerances for each 
required calibration point shall be calculated and recorded on the associated test report form. 



F. INSTALLED TESTS: 

Provide Equipment and System Performance and Operational Testing of the mechanical, 
electrical, instrumentation and W A C  systems. The Contractor’s Quality Assurance Manager 
shall coordinate, manage, and supervise the quality assurance program that includes: 

1. 
2. 
3. 
4. Performance testing program systems. 

Testing plan with the sequence for the test work. 
Calibration program for all instruments and analyzers. 
Documentation program that records tests results. 

G. WITNESSING: 

AWC reserves the right to observe factory and field instrumentation testing and 
calibration procedures. AWC shall be notified prior to testing, as specified herein. 

3.02 FACTORY TEST 

A. FACTORY ACCEPTANCE TEST (FAT): 

I 
h 

1. GENERAL: Control system equipment shall be subject to a Factory 
Acceptance Test [with the factory acceptance tests and subsequent retesQ witnessed by the 
Construction Manager and AWC]. Control system panel programmable logic controllers shall 

configuration application software at the control system equipment supplier’s factory prior to the 
FAT. 

be loaded with the PLC software, Operator Interface software and the programming and graphic i 

Equipment, panel instruments, panels, or cabinets shall be inspected with fkctory testing 
performed. Provide written notice to AWC thirty working days before the commencement of the 
FAT activity and include: 

a. Schedule for the FAT. 

b. Location of the FAT. 

c. Testing equipment used. 

d. 

e. 

Detailed test procedure with forms for the recording of test results. 

Sign-off spaces for the individuals perEorming and witnessing the 
I tests. I 

2. FACTORY ACCEPTANCE TEST PROCEDURES: Panels provided 
shall be interlocked or networked as applicable, operated, and ‘decked-out by the equipment 
supplier prior to the FAT. Submit certification bdicathg that the panels are ready for the FAT. 

The FAT shall include the following: 

~i 
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a. Visual inspection of equipment, instruments, control panels, and 
graphic displays. 

Validation of each input loop and output loop by simulated signals 
for analog inputs and by shorting discrete inputs. 

b. 

c. Validation shall include: 

1) Monitoring state changes on operator interface screens 
based on the inputs state change. 

Observation of online PLC programming application 
sofbare with the associated PLC outputs state change. 

Outputs triggered by operator interface software devices 
(pushbuttons, sliders, manually-entered values, etc.) 

Calibration and operation of instruments on or in the 
control panels. 

2) 

3) 

4) 

d. 

e. 

Repair of loops which do not pass validation. 

Retest of the FAT at no additional cost. 

Panels that pass the FAT may be shipped to the site upon shipping schedule and storage 
accommodation approval. 

3.03 PRE-OPERATIONAL PERFORMANCE TESTING 

A. GENERAL REQUIREMENTS: 

In general, tests shall be performed in the following order: 

B. WIRING TESTS: 

Electrical power and signal cable ring-out and resistance testing. Conducted in 
accordance with Sections 16000 and 16030. Wiring tests shall not be conducted until cables 
have been properly terminated, tagged and inspected. 

1. 
2. 

Power and Control: Per Section 16030. 
Signal: Contractor supplied Test Form. 

[C. 

Inspected and tested by independent industrial network testing firms. 

NETWORK AMD BUS CABLE INSPECTION AND TESTING: 

t 



Proprietary bus systems may be tested by the manufacturer's quaufied field services 
technician. Manufacturer's sales personnel are not considered to be qualified technicians 
unless qualifications are documented and certified by the manufacturer. 

Standardized networks and buses may be tested by a qualified independent network 
testing service. The following types of cabling and networks shall be tested and certified by 
the independent industrlal network testing firm: 

1. Ethernet system cabling 

2. DevtceNet trunk and branch cabling 

3. Other networks provided as a part of a packaged monitoring or 
control system 

Control and instrumentation bus cabling shall be tested and verified using the 
standards that apply to the specific cable and bus type as follows: 

1. Ethernet Category 53.3 and Category 6: per TIA/EIA-S68B standards 

2. Modbus RTU. 

PRE-ACTIVE TESTING: Prior to energizing, cabling s h d  be 
inspected and tested to verify the following: 

a. Media type and specifications. 

b. Physical routing and project specific cable identification 
wging. 

C. Correct termination linstallatidn and connection of conductors 
to pins at terminations. 

d. Record cable run length and compare to the manufacturer or 
hidustry standards to verify lengths are within specifications. 

e. Locations and values of network termination resistance. 

f. Integrity and grounding of cable shields. 

g. VaIues of transient protection (surge) elements. 

h. Firmware revision level of network devices available prior to 
energization. 

i. Settings of dip switches and configuration parameters. 

ACTIVE SYSTEM TESTING After the cable or network system has 
been activated for testhg, provide diagnostic monitoring and signal analysis for the bus 
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network system to evaluate network and bus integrity and data transfer quality. The 
following parameters shall be measured, verified, and recorded: 

a. Node addressing. 

b. Signal attenuation before and after any repeater device and at 
the farthest point in the network. 

c. Total network trunk voltage and current loading as applicable. 

d. Baud rate, message traffic rate, percent bandwidth used, error 
rate, lost packet count. 

Firmware revision levei of the network devices. e. 

f. Pre-active and active testing shall fall withhi the:speciffed 
range of values established by the referenced standards. 

g. Correct the functionality of networks and devices connected to 
the network 1 

D. PIPINGTESTS: 

1. Pneumatic Piping Systems: Tested for leaks. Pneumaticpiping systems 
shall be tested for leaks in compliance with ISA RP7.1, except performed 
at ten times the normal system operating pressure. 

2. Liquid Piping Systems: Tested for leaks. 

@. INSTRUMENT AND COMPONENT INSPECTION: 

PIC$ components inspection activities include the following: 

1. Compare and validate instrument type and nameplate data with the 
drawings, specifications, and data sheet. 

2. Validate instrument identification tag. 

3. Confirm instrument installation conforms to drawings, specifications, 
and manufacturer’s instructions. 

4. Verify proper conductor termination and tagging. 

5, Visual check for physical damage, dirt accumulation, and corrosion. 

6. Verify inclnding isolation amplifiers, surge protection, and safety 
barriers are properly installed. 



7. Report deficiencies identified within 24 hours of discovery. No 
instrument or system component shall be tested until all deficiencies 
are addressed.] 

F. INSTRUMENTATION CALIBRATION: 

1. Instruments and final elements shall be field calibrated in accordance with 
the manufacturer's recommended procedures and tested'in accordance with 
the Contractor's test procedure. 

2. Individual Component Calibration and Testing shall not commence until 
Instruments and Component Inspections are completed and documented to 
the satisfaction of AWC. 

3. Analog ipstrument calibrated at 0,10,50,90, and 100 percent of the 
specified full scale range. Each signal sensing trip and process sensing 
switch shall be adjusted to the required setting. Test data recorded on test 
forms as specified herein 

4. Final element alignment tested and adjusted to verify that each final 
element operates smoothly over the fill range in response to the specified 
process control signals 

Test data.shall be entered on the applicable test forms at the time of 
testing: Alarm trips, control trips, and switches shall be set to initial 
values specified in Section 17200 Instrument Index at this time. Final 
elements shall be checked for range, dead-band, and speed of response. 

5. 

6. Any component that fails to meet the required tolerances shall be repaired 
or replaced by the manufacturer. Repeat the specified tests until the 
component is within tolermce. 

7. Install a calibration sticker on each instrument following successhl 
calibration that indicates the date of calibration, the name of the testing 
company, and personnel who calibrated the instrument. 

8. Contractor provided Test Forms. 

9. CERTIFIED TEST REPORTS: Field test and inspection activities include 
verification of instrument parameter setup, venification of instrument zero, ~d perfonnance at 
three operating points within the instrument range. Instrument which fail to demonstrate proper 
perfonnance shall be returned for re-calibration of replaced as agreed depending on the impact to 
the project as determined by the AWC. 

Where instrument field calibration is not feasible, certified factory calibration reports 
. may be submitted that includes the name and address of the laboratory that conducts the k- 

( .  
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calibration testing and the Certified Factory Test Reports may be submitted in lieu of field 
calibration. 

F. LOOP TESTING: 

1. Loop Testing shall not commence until the Individual Component 
Calibration and Testing has been completed and documented to the 
satisfaction of AWC. 

Each instrument loop shall be tested as an integrated system. Check 
operation from field instruments to transmitter to receiving components to 
the vendor panel or the Plant Control System Operator Interface Station. 
Test signals shall be injected at the process impulse line connection where 
the measuring technique pennits, and otherwise at the most primary signal 
access point. 

2. 

3. Testing of loops with an interface to a programmable logic controller shall 
include verification of the programmable logic controller inpuVoutput 
assignment and verification of operation of the input/output system and 
processor. Inspect the data table or register in the programmable logic 
controller memory to verifl proper operation. 

4. If the output control or monitoring device fails to indicate properly, 
corrections to the loop circuitry or device shall be made. The test shall be 
repeated until devices and instruments operate as required. 

Correct loop circuitry and repeat the test until the instruments operate 
Properly. 

5. 

3.04 FUNCTIONAL TESTING 

A. PROCESS CONTROL STRATEGYlFUNCTIONAL TESTING. 

1. Control Strategy Testing shall not commence until the Loop Testing has 
been completed and documented to the satisfaction of AWC. 

2. Control Strategy Testing is performed by the [Contractor] 
[Programmer] and consist of installing and debugging the PLC control 
logic program, v e r i m g  the interface points between the PLCs and field 
devices and equipment, and exercising the control strategies. Control 
Strategy Testing will be performed on one PLC at a time. 

3. Provide qualified personnel to immediately correct any deficiencies in the 
Work that may be encountered dwing Control Strategy Testing. Failure of 
the Contractor to provide such personnel in a timely manner may prolong 
the time allotted to complete Control Strategy Testing. 
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B. CONTROL SYSTEM CLOSED LOOP TESTING: 

1. Closed-Loop Commissioning shall not commence until the Control 
Strategy Testing has been successfully completed and documented to the 
satisfaction of AWC. 

2. ' Closed-loop commissioning tests, performed as part of the system tests, 
shall demonstrate stable operation of each loop under operating 
conditions.. Tests shall include adjustment of loop tuning parameters. 

3. Tuning parameters: gain (or proportional band), integral time constant, 
and derivative time constant for each control loop, adjusted to provide 114- 
amplitude damping, unless otherwise specified. 

4. The loop response to a step disturbance shall be provided for each loop. 
Two graphs shall be made for cascaded control loops, one showing the 
secondary loop response with its set point in manual, and the second 
showing overall loop response. 

5. Control loops with "batch" features shall be adjusted to provide optimum 
response following start-up from an integral action saturation condition. 

6 .  Graph recording shall be provided showing the response and made at 
sufficient speed and amplitude to show 1/4 amplitude damping. Label to 
show loop number and title, and settings of parameters and set point. 

7. Where a loop is controlled under the direction of a programmable logic 
controller, AWC will perform the necessary adjustment of loop tuning 
parameters and setpoints; Contractor shall record the loop response, 
adjusting final elements, and assuring total integrated loop performance as 
specified. 

C. FUNCTIONAL CHECKOUT: 

Conducted to verify the operation of discrete and hardwired control devices. Exercise the 
operable devices and energizing the control circuit. Operate control element, alarm device, and 
interlocks to verify the specified action occurs. 

3.05 OPERATIONAL TESTING 

System Acceptance Test (SAT) shall be performed after component and subsystem tests 
have been completed. The test of the completed system shall be performed in full operation and 
shall demonstrate that all functional requirements of this specification have been met SAT shall 
demonstrate the following: 

1. Each component of the system operates correctly with all other components of the 
system. 



2. 

3. 

Analog control loops operate in a stable manner. 

Hard-wired and sohare equipment interlocks perform correctly. 

4. Process control sequences perform correctly. 

5.  PLC application program perf'orms monitoring and control functions correctly. 

6. Operator interface graphics represent the monitoring and control functions 
correctly. 

**END OF SECTION** 



SECTION 17110 

FORMATTING area, click on SELECTAU - INSTmCE($I, and depress .the D W T E  button 
on the keyboard. i%en scroll through the entire document, checking to ensure that all NTS have 

~ indeed been deleted. 

INSTRUMENT AND CONTROL PANELS 

When rnoda3ing this specifcation for use on a project, delete all Notes to Spee$er (h7Ts) after 
the Specij?er reads the NTS. Right click on the "NT5" Style in the listing in the STYLESAND -- 1 

PART l--GENERAL 

I .oi DESCRIPTION 

A. SCOPE: 

This section specifies requirements for Ipanels, cabinets, consoles, termination 
cabinets, and 19-inch electronic racks] for [instrument, control, and communication] 

Provide the instrument, control, and monitoring features indicated on the P&ID and 
electrical drawings. Panels shall be arranged to separate control and instrument devices from power 
wiring. Panel shall be arranged for dedicated field Wiring terminations rated for 600 Vac or less for 
power, control, and instrument signal wiring shall be fabricated by a UG508A recognized facility 
and shall bear the appropriate UL 508A Industrial Control Panel label. Panels for Hazardous 
(Classified) Locations shall bear the appropriate UL 698A label. 

Transmitters, Analyzers, signal conditioning modules and other equipment or devices as 
specified in the other Division 17 sections. 

Panels that contain programmable logic controllers (PLC) and operator i n t d c e  statiom 
(01s) units shall be as indicated in the Panel Schedule. Specific panel devices are specified herein 
and in Section 16175 - Miscellaneous Electrical Devices. 

PLC and 01s shall comply with the specified products in Division 17. Panels that do not 
comply with the specified products and specified logic method, hardwired or PLC logic, shall not be 
accepted. Cost to retrofit the panel as specified shall be borne by the panel supplier. Corrections or 
modifications to UL 508A Industrial Control Panels shall be transported to the panel supplier's 
facility for co~tections, testing, relabeling and inspection. 

Field modifications require a UL inspector site inspection for approval of panel 
corrections and to re-label the panel after the field modifications are completed. c 
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Refer to Local Control Panels - Section 16176 that specifies requirements for 
manufacturer, vendor, and Contractor provided panels that include motor controllers, 
combination motor starters, control devices, and logic devices as shown on the electrical 
drawings. 

B. PANEL SCHEDULE: 

Pane1 No. 

[MCP-10 

PNL-100 

PNL-900 

Remote 
1/04 

Spec / P&ID Features * 
17110 / P-10 1,2,5 

11345 / P-100 3,4 

13111 / P-900 1,2,4,5 

I7110 I P 200 1,2,5 

Enclosure Type 

NEMA-1 

NEMA-4X 

NEMA-12 

19-inch rack 
cabinet 

1* - Progmmmable Logic ControUer (PLC) or Remote UO deviw 
2* - Panel mounted Operator M a c e  Station (01s) 
3* - Hardwired control logic required 
4* - Windowed outer door and inner door for displays or devices. 
5* -ups 
6*  fan^ 
7* - Heating 

9* - SunlRain Hood 
8 * - Air Conditioning 

Panel Title 

Plant Control Center 
Main Control Panel 

Headworks Remote 
UO Panel 

Odor Area 
Plant Control Panel 

Blower J/O Cabinet 

LDWgS /Notes 

Admin 
Building 

Outdoor 

In Odor 
Building] 

Blower 
Building] 

C. PANEL DESIGN: 

1. GENERAL: Panel hardware and sohare  is specified in other Division 17 
sections. 

2. CONTROL POWER DISTRXBUTION: Panel containing 120-volt powered 
equipment shall use the din-rail power distribution method with fbes and blown h e  indication. 
Power is restricted to I120 Vac] (120 Vac and 24 Vdc]. 

3. POWER SUPPLIES: Panel containing direct current powerkd 
instruments or serving as the termination point for transmission loop powered field instruments 
shall contain direct current power supply system as specified herein, 

4. AIR SUPPLIES: Each panel containing pneumatically operated 
instruments shall be provided with a dual service regulator and distribution manifold, and all 
other devices necessary to perform the functions specified. 
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5. ELECTRICAL CONTROL DEVICES: Pushbuttons, indicating lights, 

relays, and similar equipment located in panels specified in this section shall comply with the 
requirements of Section 16175. 

6. UNINTERRUPTIBLE POWER SUPPLIES: Panel mounted 120 Vac 
input and 120 Vac output are specified herein. 

1.02 QUALITY ASSURANCE 

A. REFERENCES 

This section contains references to the following documents that are part of this section as 
specified and modified. In the event of conflict between the requirements of this smtion and those 
of the listed documents, the requirements of this section shall prevail. 

UL 94 

UL 508A 

Tests for Flammability of Plastic Materials for Parts in Devices and Appliances 
Industrial Control Panels 

UL 698A I Industrial Control Panels Relating to Hazardous (Classified) Locations 

This Section references other sections with associated work specified therein: 

1. Contractor's Quality Assurance Manager is responsible for, startup 
commissioning of system including mechanical, HVAC, electrical, and 
instrumentation system. 

2. Section 16000 specifies raceways, conductors, and device requirements. 

3. [Section 17030 Instrumentation and Control System Testing 

4. Section 17310 Programmable Logic Controller, Opetator Interface 
Stations, and software requirements. 

5. [Control Specifications 1 

B. LISTED PRODUCTS: 

Equipment and components shall be Underwriters Laboratory (Ln) listed for the purpose 
per Section 16000 or UL recognized. 

The control panels shall have factory applied UL 508A labels. Where intrinsic safety 
barriers are used within a control panel, provide UL 698A factory applied label as required by UL. t. 

i 
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C. FACTORY TESTING: 

Prior to shipment, the manufacturer shall test the functional operation of the control panel as 
described in the control description Section 17030. 

D. SHIPMENT, PROTECTION AND STORAGE 

Equipment shipment, protection and storage shall conform to the requirements 

E. WARRANTY: 
u 

In addition to the guarantee specified in the General Conditions, [ 1. 

1,03 SUBMlTTALs 

A. GENERAL 

Submittals shall include drawings, information and technical data for eqGpment and as 
required in Section 17000. Submittal infomation shall be included in one complete submittal. 

1. A copy of this specification section, with addendum updates included, and 
all referenced and applicable sections, with addendum updates included, 
with each paragraph check-marked to indicate specification compliance or 
marked to indicate requested deviations fiom specification requirements. ( 
A check mark shall denote full compliance with a paragraph as a whole. 
If deviations from the specifications are indicated, and therefore requested 
by the Contractor, each deviation shall be underlined and denoted by a 
number in the margin to the right of the identified paragraph, referenced to 
a detailed written explanation of the reasons for requesting the deviation. 

The Construction Manager, Arizona Water Company (AWC), shall be the 
final authority for determining acceptability of requested deviations. The 
remaining portions of the paragraph not underlined will signify 
compliance on the part of the Contractor with the specifications. 

Failure to include a copy of the marked-up speciJcation sections, along 
with justifcationfi) for any requested deviations to the specifcation 
requirements, with the submittal shall be su-fficient cause for rejection of 
the entire submittal with nojkrther consideration. 

2. A marked copy of specification section 17000. 

3. A marked copy of specification section 17030. 

4. A marked copy of specification section 16175. 



5. A marked copy of specification section 16176. 

7. A copy of the contract document Process and Instrumentation diagrams 
relating to the submitted equipment, with addendum updates that apply to 
the equipment in this section, marked to show specific chauges necessary 
for the equipment proposed in the submittal. If no changes are required, 
the drawing or drawings shall be marked "no changes required". 

Failure to include copies of the relevant drawings with the submittal shall 
be cause for rejection of the entire submittal with nofirther review. 

8. Marked contract document Control Schematic diagrams related to the 
submitted equipment. 

9. Marked contract document Control Single Line diagrams related to the 
submitted equipment. 

10. Marked product literature of all the enclosure electrical devices and 
components mounted on or within the control panel. 

' 

1 1. List of miscellaneous items, cables, spare and replenishment parts, and 
chemicals to be provided, including MSDS information. 

12. Dimensioned drawings: 

a. Exterior panel and layout 
b. Interior devices and layout 
c. Door-in-door construction devices, where required 

13. Panel assembly drawings including sections showing clearances between 
face and rear mounted equipment. 

14. Nameplate engraving schedule: 

a. Indicate engraving by line 
b. Character size 
c. Nameplate size 
d. Panel and equipment tag number and description 

15. Heat load calculations for each cabinet based on the highest ambient 
temperature listed in Section 17000 for the area in which the subject panel 
will be located. 

16. Wiringdkavvings: 

a Schematic diagrams 



b. Internal wiring diagrams 
c. Connection diagrams 

1.04 ENVIRONMENTAL CONDITIONS 

Refer to Section 17000, 

PART 2--PRODUCTS 

2.01 FABRICATION 

A. G E N E W  

Panels shall be designed for the seismic requirements of Section 17000. Structures, 
equipment, and devices shall be braced to prevent damage fiom specified forces. Equipment panels 
shall be capable of operation following a distubance. 

Nameplates with tag numbef and equipment description shall identify facemounted 
instruments. Instruments shall be mounted for access to components and ease of removal. Cutouts 
for future equipment shall be blanked off with suitable covers. Instrument tag numbers shall be 
identified on the panel rear. 

Facemounted equipment shall be flush or semi-flush with flat-black escutcheons. Face 
mounted instruments that are more than 6 inches deep, weigh more than 10 pounds, or exert more 
than a 4 it.-lb moment force on the face of the panel shall be supported underneath at the rear by a 1 - 
inch x 1/8-inch thick steel angle. 

Panels less than 60 inches high shall be provided with floor stands to raise the top of the 
panel to 60 inches above the floor or work platform. Panels that weigh less than 100 pounds may be 
wall mounted. 

Panels with specified requirements including stainless steel or aluminum mounting 
requirements that are indicated on the project drawings or on the project details take precedence 
over the panel types or panel features indicated herein. 

B. PANELLAYOUT 

1. Provide 20 percent spare contiguous sub-panel area for fbture expansion. 

2. Provide minimum of 20 percent spare tenninal blocks, with a minimum of 
10 analog, discrete, power. 

3. Provide minimum of 12 inches clear space from the bottom of the panel to 
the bottom of the subpanel. 



c 2.02 HEATING, VENTILATING AND COOLING 

Forced air ventilation shall be provided for panels where indicated in the Panel Schedule and 
if the cabinet’s heat load calculations indicate that the interior temperature of the cabinet will 
exceed 1 15 degrees-F’ under worst case conditions. 

Ventilation for panel racks shall be venturi fans provided on 5-1/2-inch high-notched panel. 
Ventilation for consoles shall be similar to that for panel racks except EIA RS-3 10 mounting is not 
required. Fans shall be equipped with ULapproved washable filters and provide at least 240 cubic 
feet per minute (CFM). Fans shall be thermostatically controlled. Noise level at 3 feet fiom 
exterior wall and 30 degrees off axis shall not exceed 60 NC units. 

Outdoor panels shall also. be provided with themostatically controlled space heaters. Space 
heater surface temperature that exceeds 120 degrees F requires an expandedmetal guard. 
Thermostats shall beHoneywel1 T631B1013, Penn Controls A28AA-4, or equal. 

Panel air conditioning cooling requirements shall be a cooling system that does not 
exchange cabinet interior air with ambient air. The cooling system shall be either a closed glycol 
loop heat exchange system or a CFC-fiee reftigeration system as required for the specified 
equipment and instrument complement and ambient temperature conditions. 

Panel air conditioner shall be NEMA rated based on the installed area environment and 
the coils shall be Heresite, or equal coated and protected from corrosion. 

2.03. PROTECTION COATING AND FINISH 

Panels located outdoors or located in corrosive areas shall be bottom coated with watqroof 
coatings. 

2.04 NAMEPLATES 

External door-mounted components and the panel description shall be identified with plastic 
nameplates. Machine embossed metallic adhesive labels shall identify tag number of inmats 
inside panels. Nameplates shall be attached to panel slafaces, not to instruments. 

The machine engraved laminated [black phenolic nameplates with white lettering) 
[white phenolic nameplates with black lettering] shall be provided for panel-mounted 
equipment. Nameplate engraving shall include theinstnUnent tag number and description in 3/32- 
inch minimum size lettering. 

The machine embossed metallic adhesive labels shall iden* tag number of instruments 
inside panels. Nameplates shall be attached to panel surfaces, not to instruments. 

The nameplates shall be attached to the panel with a minimum of two self-tapping 316 
stainless steel screws. Provide RTV sealant for nameplates for stainless steel panels. 

(c 
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Code 

L 
C 

N 
PG 

The nameplate wording may be changed without additional cost or time prior to 
commencement of engraving. Submit meplate  legend with the panel submittal. 

120 Vac Conductor color - 
Power Black, Blue 
Control Black 
Neutral white 
Ground Green 

2.05 PANEL FEATURES 

A. INTERCONNECTION WIRING: 

Panel Intermnnecting Wiring: 

1. Panel control Wiring: Single conductor stranded copper NFPA NO. 70 Type 
MTW No. 16 AWG minimum, with an exception for factory supplied PLC 
wiring harnesses that are U.L. approved. 

2. Panel instrument wiring: Twisted No. 16 AWG shielded pair or tri 
conductors. 

3. Panel power wiring: Conductors specified in Division 16 and meet the 
NFPA No. 70 NEC requirements for power including phase, grounded, and 
grounding conductors. 

4. Wiring shall be supported independently of terminations by lacing to 
panel support structure or by slotted flame retardant plastic wiring channels. 

5 .  Wiring channels shall comply with UL 94, Type V. 

6. Wiring channel fill shall not exceed 50 percent. 

B. CONDUCTOR IDENTIFICATION: 

Wiring shall be tagged at terminations with machine printed plastic sleeves with 
three-part wire numbers for instrument and control panel internal conductors: 

1. Part-1 : Prefix of the wire number shall be the instrument. loop number or 
equipment tag number. 

2. Part-2: Code letter and wire colors per the following tables; 

3. Part-3: Number that identifies individual circuit conductor [Rung 
Number] [Terminal Number]. 
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c. 

12 Vdc Power 

Equipment Ground 

C. CONDUCTOR INSTALLATION AND PROTECTION: 

1. Power and control Wiring shall be carried in covered channels separate h m  
low voltage signal circuits. An interior steel barrier shall be provided 
between AC control devices and the electronic equipment. 

2. Terminal blocks shall be strap screw type rated for 600 volts. Each terminal 
trip shall have a unique identifying alphanumeric code at one end and a 
vinyl-marking strip running the entire length of the terminal strip with a 
unique number for each terminal. Numbers shall be machine printed and 1/8 
inch high. 

3. No more than two connections shall be made to one terminal. 

4. Wire connectors shall be locking fork tongue or ring tongue insulated crimp 
type terminals. 

5. Terminal blocks shall be; 

a. cutler Hammer or Square D 600 V 3O-amperes, finger-safe tenninal 
block and 600 V 35-ampm with #8 screw terminal block for ring or 
spade terminals. 

b. Phoenix Contact or Weidmuller equal products. 

D. FIELDWIRING: 

Field wiring shall be connected to separate dedicated terminal blocks in a dedicated 
part of the panel where the"fie1d cables enter the panel. 

E. FUSE AND FUSE HOLDERS: 

1'. Fuses for 120 Vac circuits shall have a minimum off 2,OOO-amperes 
interrupting capacity and blown h e  indicators. 



i 
2. Fuses for 24 Vdc circuits shall be fast acting glass tube type rated 1/8 or 1/10 

amp for 4-20 mA loops. 

Air conditioning loads are substantial, especially when units is properly calculated and sizedfor- ~ 

outdoor installations. A separate 240 Vac circuit is strongly recommended for all but the 
smallest units. 

3. Fuses for 24 Vdc circuits shall be 112 amp for the power supply to individual 
instruments. 

4. Fuse holders shall be tip-out or draw-out .type. 

5. Provide Phoenix Contact or equal products. 

F. CONTROL POWER: 

120 Vac control power source: Single power source fbr all control and DC power. Dual 
power sourws, one for control power and one for DC power. Dual power sources, one for PLC and 
DC power and one for PLC output [and input] corttrol power. 

1. Provide control power transformers, as required for the load: 

2. Provide direct current power supplies, as required for the load. 

3. Provide UPS for PLC and derived loop power as defined above, as 
required for the load. 

G. PANELPOWER: 

Panel power source: 

1. Provide a 120 Vac circuit for the panel light, receptacle, heating, fan, 
heat exchanger[, or air conditioner] cooling load as required. 

H. ACCESSORIES: 

1. [Panels greater than 24” high x 24” wide shall include GFCI 
convenience receptacles and fluorescent utility lights. 

2. Receptacles and utility tights shall not be powered by the UPS, where 
included. 

3. Print pocket. 



4.. FoId-up shelf of sufficient size, sufficient weight capacity, and the 
proper angle for supporting a laptop computer.] 

2.06 SURGE PROTEeTION 

Surge protectors shall be multi-stage, plug-in type selected to protect the equipment. 
Surge protectors shall be removable without changing the impedance of the circuit. Surge 
protectors product rnanditures shall be: 

1. Circuit Components Inc: Din Rail SDD-400 Series for Data or Analog 
Signals. 

2. 

3. Joslyn Model 1663-08 

4. Taylor 1020FA 

Circuit Components Iuc SPD-Series at the 120 AC incoming power. 

5. PhoenixChntact 

6. Telematic 

7. Edco 

8. orequal. 

2.07 PANEL GROUNDING 

A. Each panel shall be provided with two copper ground bars. 

1. One bar (NEC required) shall be bonded to the panel or panel fiame or back- 
plate and to the facility grounding system. 

2. Second (signal) ground bar shall be mounted on insulated stand-offs and 
shall be bonded to the panel ground bar only at one point. 

B. Signal circuits, signal cable shields, and low-voltage DC power supply commons 
shall be bonded to the signal ground bar. 

Field analog Wiring shields shall only be grounded at the signal ground bar. Test to 
verify that single ground point at panel sigual gound bar. 

C. 

D. Surge protectors and separately derived AC power supplies shall be bonded to the 
frame ground bar. 



E. Panels exceeding 36-inches width shall contain ground bars shall be 14- by 1-inch 
copper bars extending the entire length of the panel interior at the bottom of the 
panel. 

2.08 PANEL DRAWING PROTECTION 

Provide wiring diagrams in accordance with Section 01300. Provide a panel-wiring diagram 
and schematic for each panel in a plastic bag or plastic container to avoid water damage and aging. 

I Consider specijsling redundant power supplies to avoid process system interruption. 
2.09 DIRECT-CURRENT POWER SUPPLIES 

Nominal 24-volt direct-current instrumentation and control power supply: 

1. 
2. 
3. 
4. 
5.  
6. 
7. 
8. 
9. 

Convection-cooled linear type or switching type. 
Line regulation: 0.4 percent for line variations from 105 to 132 volts 
Load regulation: 0.4 percent for load variations %m 0 to full load. 
Ripple and noise: Not exceed 100 mV peak-to-peak. 
Hold-up time at maximum load: Not less than 16 milliseconds. 
Continuous duty fiom 0 to 50 degrees C at rated load. 
Output electronically ament limited. 
Over-voltage crowbar shutdown. 
Output voltage: 

a. Rated 28 Vdc 
b. 
c, 

Power Supply: Lambda LZS series, or equal. 

Adjustable plus or minus 5 percent 
Set to provide 26.4 volts to the panel direct current bus. 

10. 

2.10 UNINTFlRRUPTIBLE POWER SYSTEM (UPS) 

The UPS shall be on-line, computer-grade with electrical isolation including output 
neutral. UPS shall be packaged for panel enclosure mounting using a back-panel bracket or 
holder: . 

1. No&al.input voltage: 120Vac. 
2. Nominal output voltage: 12OVac. 

The online U P S  system shall be provided with integral sealed no maintenance batteries, 
sized to provide full capacity backup power for [lo] [30] minute minimurn at connected load 
with integral battery charger. 

i 

The panel supplier shall calculate the required kVA rating at 150 percent of connected 
load. Submit load cdculations, schematic diagrams, and wiring connection diagrams. Provide 
battery cabling and other required cabling for a complete system. 
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The UPS shall be mounted within the panel on a pedestal or tray with stainless-steel legs to 
provide space for wire entry and passage. 

Coatipg is required for wastewater and chemical feed processes. H2S, Methane, and cowosive 

Unintermptible power supply systems shall be as manufactured by Best Power 
Technology, Inc., Necedah, American Power Conversion, Wisconsin, or equal. 

2. I 1 SPARE PARTS 

The following spare parts shall be provided: 

1. 
2. 

Ten each of each type of light bulb used in the panels. 
Five each of each type and rating of fuse used in the panels. 

2.12 PRODUCT DATA 

The following data shall be provided in accordance with Section 01300: 

1. Manufacturer's operation and maintenkce information as specified in 
Section 0 173 0. Manual shall include final reviewed submittal and 
separate record of all final configuration, jumper, and switch settings. 

2. Test results as specified in Section 17030-Part 2. 

3. [Manufacturer's certification for the performance of features of the 
specified'equipment that cannot be readily inspected. 

4. Special requirements for delivery of the information such as time, 
manner, place, or quantity. 

5. Installation and training forms'specified in Part 3.1 

PART 3--E2xECuTION 

3.01 GENERAL 

Floor mounted cabinets shall be mounted and shimmed to precise alignment so doors 
operate without binding. Sealant shall be provided for conduit entering the panels. 



Terminalsand terminal blocks shall be sprayed after all terminations have been completed' 
with a silicone resin similar to Dow Coming R-4-3117 conformal coating. 

Provide panels with the Record As-built schematic, connection, and interconnection 
diagrams mounted bebind plexiglass holder on the inside of the door. Place documentation in a 
water proof clear bag in the panel document holder. 

3.02 OUTDOOR PANEL SHADE COVERS 

Fabricate the custom aluminum panel shade cover and mount the panels facing away fiom 
the prevailing sun or wind. . 

3.03 PANEL POWER SUPPLY 

Power supply and conditioning equipment shall be mounted and connected in compliance 
with the manufacturer's instructions. 

Line side disconnect switches shall be provided for power supply and conditioning 
equipment. Line and load side overcurrent protection s h d  be provided for pow& suppIy and 
conditioning equipment in compliance with NFPA 70. Disconnect switches shall comply with 
Section 16175. 

Small power supply and conditioning equipment may be mounted in the panel sewed. 
Larger units shall be mounted adjacent to the equipment served. Where unconditioned power is 
brought into control panels, it shall be enclosed in metallic raceways within the panel. 

Power supply and conditioning eqUiprnent larger than 5 kVA load capacity supported fiom 
surfaces other than concrete shall be provided with sound isolators. 

Final raceway connections shall be a ff exible conduit in compliance with Division 16. 

3.04 FACTORY TESTING 

The control panel shall be assembled, interconnected, and functionally tested at the 
assembly shop prior to shipment. 

The AWC shall have the option of witnessing the functional shop test. The Contractor 
shall noti@ the AWC at least two weeks in advance prior of the scheduled functional shop test. 

3.05 FIELD TESTING 

Field verify the following for Instrument and Control Panels: 

. 1. Control circuits grounded with one terminal of each load device connected to 
the grounded conductor- 

2. Control umtacts installed in the ungrounded side of the circuit. 

5 
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I r 3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Signal and control wiring installed in separate wireways. 

Barriers between the power wiring and the signal and control wiring. 

Connected to the plant grounding system, as specified. 

Center-line of wall-mounted panels shall be 48 inches above the floor. 

Inner door contains a copy of the Record elementary and wiriug diagrams. 

h e r  door contains a protected drawing holder. 

Drawings enclosed in a transpareat, protective jacket. 

Functions as specified. 

Mounted with stainless steel unistrut, fittings, and fasteners. 

Tested in accordance with Section 16030 and Section 17030. 

**END OF SECTION** 



c SECTION 17200 

‘ INSTRUMENTINDEX 

When modt$j&ag this specification for use on a project, delete all Notes to SpecifZer (NTS) after 
the Specijer reads the NTS. Right click on the “NTS ” Style in the listing in the STYLES AND 
FORMATTlNG area, click on SELECTALL -lNSTmCE(S), and depress the DELETE button 
on the keyboard. Then scroll through the entire document, checking to emure that all NIT;S have 
indeed been deleted. 

Edit >Find> bracket ‘‘p for blanks to be filaed in, alternative choices, and provisions that may 
or may not be inchided depending on the application. Delete untcsed alternative choices cutd 
provisions as appropriate, 311 in blanks, and modzfi. font of the text zhat is included. 

PART I--GENERAL 

1.01 DESCRIPTION 

A. SCOPE: 

This section specifies the Instrument Index and general requirements applicable to process 
instrumentation and analyzer systems consisting of process sensors, process indicators, signal 
conditioning module, control and monitoring devices, transmitters, and accessories. c 

The Contractor shall provide, calibrate, and test the complete process instrumentation and 
analyzer systems and place in operation and test the system. Testing includes tuning loops and 
making final adjustments to instruments and analyzers during fhcility start-up. 

Tbe contactor shall provide the services of certified instrument technicians fix testing and 
adjustment activities as specified in Section 17000. 

The Contractor shall examine the mechanical drawings and specifications to determine 
actual locations, sizes, materialsand ratings of process connections. 

1.02 REFERENCES 

Refer to Section 17000 - General Requirements for Instrumentation and Control. 

Refer to Section 17030 - Process Instrumentation and Control System Testing. 

Refer to Sections 17000 and 17030. 

c 



PART 2-PRODUCTS 

2.01 INSTRUMENT INDEX 

The Instrument Index, paragraph 17200-3.03, lists instruments and analyzers required for 
the project. Instrument functions specified on this list shall be provided by the contractor. 

Additional instrumentation devices such as process taps, seals, and other items required to 
complete the instrument loops due to characteristics of the equipment selected by the Contractor and 
not specified in the instrument index or on the contract drawings shall be provided at no additional 
cost to provide a complete working system. 

2.02 PRODUCT DATA 

Test results as specified in paragraph 17200-3.02 B shall be provided. Refer to Section 
17000 and 17030 requirements. Specified instrument, analyzer, and device product data shall be 
provided for products that meet the specified application requirements. 

PART 3--EXECUTION 

3.01 GENERAL REQUIREMENTS 

17030, and herein. 
Materials, equipment, and installation shall be tested and inspected per Sections 17000, 

Provide buffer solutions and reference fluids for analytical equipment test procedures. 

3.02 INSTALLED EQUIPMENT - TESTS AND INSPECTION 

A. Refer to Section 17030 - Process Instrumentation and Control System Testing. 

3.03 INSTRUMENT MDEX 

The following is an index of the instrumentation equipment, analyzers, and devices. 

A. DESCRIPTION OF HEADINGS: 

1. TAG NUMBER. Tag Number appears as a heading (PREFIX and 
NUMBER) and consists of a two, three or four letter prefix indicating the instrument function 
followed by a number identifying the process loop with which the instrument is associated. Tag 
Number provides an identification of the instrument, analyzer, or device. 

2. DESCRIPTION: Provides the functional description of the instnuhent, 
analyzer, or device. 

L 3. P&ID NUMBER: Lists the Process and Instrumentation Diagram on 
which the instrument, analyzer, or device appears. t 

17200-2 
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4. SPECIFICATION: Provides the specification reference and designation 
for the instrument, analyzer, or device. 

INSTRUMENT INDEX [(SORTED BY P&ID)] 
TAG NO. DESCRIPI'ION P&lD SPEC SIZE RANGE SEI'POIN" C O ~ N T S  

i 

5 .  SIZE Provides the application data relative to sizing the instrument; flow 
tube diameter, probe length, associated pipe sizes, etc. 

6.  RANGE: Provides the calibrated instrwnent range for each application. 

7. SETPOINT: Provides the calibrated switch setpoint. 

8. COMMENTS: Provides the features, interlocks, and information 
applicable to the instrument, analyzer, or device. 

, 



SECTION 17212 

msMJ.lTERs 

When modaBing this speciJcation for use on a project, delete all Notes to Specifier w g  after 
the Spoc$er reads the N7S. Right click on the “ W S ”  Style in the listing in the STYLESAND 
FORMAZTNG area, click on SELECTALL - NSTmCE(S), and depress the DEUTE button 
on the keyboard. T7zei.r scroll through the entire document, checking to ensure that all iVTS have 
indeed been deleted. 

Edit >Find> bracket “[ ” for blanks to be filled in, alternative choices, and provisions that may 
or may not be included depending on the application. Delete unused alternative choices and 
provisions as appropriate,f?lI in blanks, and modi&! font of the text that is included. 

I Delete the Transmitfer not used on the project 1 

PART 1--GENERAL 

1.01 DESCRIPTION 

This section specifies requirements for process parameter transmitters, associated indication C devices, and accessories. 

The application requirements are specified in the Instrument Index - Section 17200. 

1102 REFERENCES 

References shall be as specified in Section 17000. 

1.03 SUBMlTTALS 

Submittals shall be provided: including: 

1. A copy of this specification section, with addendum updates included, and 
all referenced and applicable sections, with addendum updates included, 
with each paragraph check-marked to indicate specification compliance or 
marked to indicate requested deviations from specification requirements. 
Referenced and applicable sections to be marked up and submitted include: 

a Training 
b. Operation and Maintenance Information 

A check mark shall denote full complimce with a paragraph as a whole. 
If deviations fiom the specifications are indicated, and therefore requested 
by the Contractor, each deviation shall be underlined and denoted by a 
number in the margin to the fight of the identified paragraph, referenced to 



2. 

a detailed Written explanation of the reasons for requesting the deviation. 

The Cons'truction Manager, Arizona Water Company shall be the final 
authority for determining acceptability of requested deviations. The 
remaining portions of the paragraph not.underlined will signify 
compliance on the part of the Contractor with the specifications. 

Failure to include a copy of the marked-up specifcation sections, along 
with just$cation(s) for any requested deviations to the specijkation 
requirements, with the submittal shall be su-cient cause for rejection of 
the entire submittal with no firrther consideration. 

A copy of the contract document Control Diagrams and Process and 
Instrumentation Diagrams relating to the submitted equipmet, with 
addendum updates that apply to the equipment in this section, marked to 
show specific changes necessary for the equipment proposed in the 
submittal. If no changes are required, the drawing or drawings shall be 
marked "iw changes required". Failure to include capias' of the relevant 
drawings with the submittal shall be cause for rejection of the entire 
submittal with mjFwther review. 

i 

3. Marked Contract Document Mechanical andor Electrical Plan drawing, 
sections, and details showing sensor installation locations and details, 
Failure to include copies of the relevant drawings with the submittal shall be 
came for rejection of the entire submittal with nofirther review. 

( .  ( 

4. Marked product literature of all equipment and features to be provided. 

5. Installation drawings for only the transmitters, sensors, andmounting 
accessories to be provided. 

6. Electrical and signal mnnection drawings for only the transmitters and 
sensors to be provided. 

7. List of miscellaneous items, cables, spare parts, that will be provided in 
accordance with transmitter requirements. 

8. . Marked product literature for surge protectors. 

PART 2-PRODUCTS 

2.01 GENERAL 

Measuring elements and transmitters shall comply with the following requirements: 

4. 



Y 

c 

1. Measured parameter output indicators comglying with paragraph 17212-2.02 
shall be provided with any transmitter that does not include an integral 
indicator. Indicators, whether integral or separate, shall be calibrated in 
process units, and engraved on the indicator scale plate. 

2. The two-wire type transmitters shall have operating power derived from the 
signal transmission circuit 

3. Transmitters shall meet specified performance requirements with load 
variations within the range of 0 to 600 with the power supply at a nominal 24 
volts DC with the default range of 0 to 100% corresponding to 4 to 20 madc. 

4. Transmitter output shall increase with increasing measurement. 

5. Time constant shall be adjustable from 0.5 to 5.0 seconds for transmitters 
used for flow, level transmittm used for flow measurement, or pressure 
measurement. 

6.  Transmitter output shall be galvanically isolated via electro-mechanical or 
optical technology. 

7. Transmitter enclosures shall be rated NEMA 250, Type 4, unless otherwise 
specified. 

8. TranSnriters located outdoors shall be provided with surge protectors: 

a. Signal: Emerson/Rosemomt Model 470 D, EmersodEDCO SS64- 
03 6-2, CCI SPN-42 FS28 Series, or accepted equal. 

b. AC Power: UL 1449, LED indicator, screw terminal connections, 
NEMA 4X. EDCO HSPl2l A or accepted equal. 

9. Two-wire transmitter located in a facility area classified as hazardous per the 
NFPA and the NEC shall be made safe by means of an intrinsic safety 
banier as specified in paragraph 17212-2.03. 

10. Four-wire transmitters shall be isolated h m  the process and power or 
provided with a loop-powered signal current isolator connected in the output 
signal circuit, 

2.02 PROCESS PARAMETER OUTPUT INDICATOR 

Provide digital LED or LCD indicators that integral to the instrument housing where 
available from the manufacturer. Displays shall be scaled in engineering units, over the calibrated 
range of the instrument. Calibrate the indicator scale in process units. c 

i 
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f 
Analog output indicators shall be 2.5-inch milli-ammeter with 90-degree movement 

enclosed in a NEMA 719 rated meter case. Provide indicators with accuracy within two percent of 
span. Provide a diode to maintain loop continuity for indicator removal. 

2.03 INTRINSIC SAFETY BARRIERS 

Intrinsic safety baniers for two-wire transmittm shall be of the active, isolating, loop 
powered type. Barrier shall be [Measurement Technology LTD] [Type MT30421 [Stahl Series 
90001, Accepted equal. 

2.04 INSTRUMENTATION SPECIFICATION SHEETS 

General requirements for instruments specified in this section are listed on INSTRUSPEC 
sheets in paragraph 17212-3.03. 

Application requirements are specified in the Instrument Index, paragraph 17200-2.03, 
andor on the drawings. 

2.05 SIGNAL CURRENT ISOLATOR 

Isolator shall provide galvanic isolation of milliampere transmission signals &om 
transmitters. Isolator shall be housed in a NEMA 250, Type 417 conduit body and derive operating 
power fiom the signal input circuit. 

Input and output signals shall be 4 to 20 milliamperes, and error shall not exceed 0.1 percent 
of span. Input resistance shall not exceed 550 ohms with an output load of 250 ohms. 

flsolator shall be Moore Industries SCX 4-20madc to 4-20madc / 5.5VPL / -RF DIN 
rail mounted] with maximum 250 ohm output impedance], or equal. 

2.06 PRODUCT DATA 

The following data provided in accordance with Section 01300: 

I. Operating and maintenance information as specified in paragraph 17000- 
2.03. Include final reviewed submittal and separate record of all final 
configuration, jumper, and switch settings for each analyzer. 

2. Test r d t s  as specified. 

PART 3--EXECU"ION 

3.01 INSTALLATION 

Installation requiranentS are specified inparagraph 17000-3.01. 



3.02 TESTING 

Testing requirements are specified in Section 17030. 
c 

3.03 INSTRUMENT SPECIFICATION SHEETS 

General requirements for instruments specified in this section are listed on transmitter 
specification sheets herein. Application requirements are specified in the Instrument Index, 
paragraph 17200-3.03, and/or on the drawings. 



c 
3.03 INSTRUMENT SPECIFICATION 

Instrument Function: Flow Measurement 

Instrument Description: 

Signal Input: Process 

Magnetic Flow Metering System 

Signal Outpt: Analog signal as specified in paragraph 172 12-2.01 [and 
scaled pulse frequency] [HART PYO~OCO~] 

Process Connection: Flange, ANSI B16.5, Class 150, raised face. 

Product Requirements: 

Flow Tube: 

Transmitter: 

Magnetic flow meter provided as a system consisting of a 
flow tube with separate or integral converter / indicating 
transmitter, as scheduled in the Section 17200 Instrument 
Index, complete with interconnecting cables 

Remote mounted indicating t r d t t e r  for’full-scale flow 
rates from 1 .O to 30 feet per second. System error shall 
not exceed the greater of 0.5 percent of flowrate or 
0.1 foot per second from 3 to 30 feet per second. 

Flow tubes mandacturer shall provide grounding rings 
fabricated from the same metal as for the electrodes 
below. 

Flow tube sizes below 2 inches may be wafer-style due 
tileiron or full-body flanged construction. 

Electrodes: 3 16L stainless steel unless otherwise 
specified in Section 17200. 

Liner: Polyurethane unless otherwise specified in Section 
17200. 

Contain electronics associated with the magnetic flow 
meter system. Enclosure rating NEMA-4, cast aluminum 
or metal compartment for power, field comections and 
calibration adjustments separate from digital circuitry. 

Means to calibrate the metering system without use of 
external calibration units. Traqsmitter self-diagnostics. 
Traceability certificate of actual flow lab certification 
provided with each flowtube. 



Execution: 

Installation: 

Cable: 

Integral 4-digit LCD flow indication calibrated in process 
units. Data retained in non-volatile memory. 

Install in accordance with manufacturer's instructions and 
the specified hctional requirements. 

Signal cable between the flow tube and transmitter 
provided by the system manufacturer with sufficient 
length of cable for continuous installation between the 
flow tube and the transmitter. 

Mmuhcturers: 
[ABB Magmaster MFE 
Endress + Hauser Promag 5OW/53W] 
Krohne OptUIux 4000 
Accepted equal] 

c 



3.03 MS'I'RUMENT SPECFICATION 

c 

*.. 

Instrument Function: 

Instrument Description: 

Power supply: 

Flow Measurement 

Propeller Flowmeter Indicating Transmitter 

Transmitter: 24 voIts DC fiom signal transmission circuit 
as specified in paragraph 17212-2.01 

Signal Input: Process 

Signal Output: Transmitter only: Analog signal as specified in 
paragraph 17212-2.01. 

Process Connection: ' As spedied 

Product Requirements: Flowmc 
the spec 

damage 
percent 

Operatic 

Flow el 
pipeline 

Flow el 
steel, de 
pol ye^ 

Drive n 
vertical 
Shafk s 

der operate continuously at any flow rate within 
ified range and capable of intermittent over-range 
m up to 150 percent of specified range without 
:. Meter error shall not exceed plus or minus 2.0 

ement flange for connection for removal fiom the 
:. 

ement: cast iron or steel; bronze gearbox; stainless 
rin or hard rubber wetted working parts; 
ylene propeller. 

iechanism: right-angle magnetic drive 
I drive shaft: sealed fiom the measured liquid. 
tainlas steel. 

Flowmeter: 6-digit straight reading totalizer protected by 
metal register box, and wver with locking hasp. 

Two-wireindicating transmitter in accordance with 
paragraph 17212-2.01. 
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Execution: 

Installation: 

Meters through 12-inch diameter: Factory fabricated 
metering tube and straightening vaues. 

Tubes: cast iron OK carbon steel lined pet A m A  C203. 

Meters 14 inches and larger: Carbon steel saddle flange 
adapter for field installation welding on the pipeline. 

Install in a~coxdance with manufacturer's instructions and 
the requirements of Section 17200 



c 

ranges shall be [Q-O.l, 0-0.2,0-0.5,0-1,0-~,0-5,'0-10, and 
0-201 mgn. 



Instrument Identification: CLR[lJ (continued) 

Analyzer shall be Siemenslwallace & Tieman (W&T) 
Microi2000. 

The 3-electrode technology presents a sign$cant improvement over 2-electrode amperometric 
technology. 

I'he Iatter exhibits significant error, especially at residuals below 0.1 nzg/l, due to unavoidable 
variations in conductivity. plX temperature, and electrode fouling. Liquid and gns reagents for 
sample conditioning, temperature compensation, and applied potenlials helped minimize these 
errors, but do not improve on the necc?ssilyjorfiequot recalibration. 

Use of a membrane to isolate the electrodesfloin the sample has also been proven inadequate 
because of reduced sensitivity andjequent membrane fouling. 

Sensor: Amperometric three electrode measuring cell. The 
measuring cell shall be of the flow-through type with three 
dissimilar metal electrodes which shall produce a signal 
proportional to chlorine residual. 

The celI shall provide continuous on-line analysis of chlorine 
residual sensitive to one part per billion (.001 mgA) and be 
capable of continuous feedback control of chlorine residual 

sensitivity due to extended periods of samples containing no 
chlorine. 

i' 

down to ten parts per billion (.01 mg/l). It shdl not lose K 

Replacement Parts: [One] sensor, W&T. 
AP [One] preventive maintenance kit, W&T G2416. 

Replenishment Parts: One bottle of electrolyte for each sensor/analyzer, W&T 
U28039. 

Calibration Buffers: [One] cartons of four bottles of pH 4 Reagant for each 
sensor/analyzer, W&T-U13765. 
Two bottles of Potassium Iodide for each sensor/analyzer for 
measuring total chloriney W&T U23661. 

Execution: Install and calibrate i n s k e n t  in accordance with 
manufacturer's recommendations. [Provide additional 
components as shown and required by the manufacturer: 
PRV, needle valves, rotameter, strainer, etc.) 

ApplicatiodCalibration: In accordance with paragraph 17200-3.03. [AWC will assist 
with calibration and provide hand-held test kit]. 

Two hours per analyzer on-site, minimum one day. 
A 

Manufacturer Services: 
\ 
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I 3.04 CLRI2] INSTRUMENT SPECIFICATION 

Instrument Identification: cw21 

Instrument Description: Chlorine Residual Analyzer 

Power Supply: 120 volts AC 

Signal Output: 4 to 20 m4 into 0 to 500 ohms, isolated 
Two Form-C relay outputs 

Process Connection: 3/4inchNPT (1/2-inch sample line) 

Product Requirements: Analyzer transmitter .shall be surface mount, and shall be 
specific to [fkee] [totdl chlorine as specified. Analyzer shall 
consist of a measuring cell and electronic operator controls. 

The sample-flow system shall have all components and 
controls accessible fiom the fiont of the unit to permit ease of 
observation of solution level, sample flow, electrode cleaning 
and adjustment of set points. 

It shall contain large ports throughout, small sphere bombard- 
ment for continuous cleaning of the measuring and 
counterelectrodes, and continuous metering of reagent 
chanicals and detergent into the sample by means of a rotary 
valve or peristaltic type reagent pumps. 

Sample flow velocity at the measuring electrode shall be kept 
constant by a motor-driven impeller or built-in gravity flow 
regulator. The analyzer's electronics shall be housed in a 
NEMA 4X enclosure. 

The analyzer shall be easily reprogrammed for different 
measurement ranges. Calibration accuracy shall be one 
percent of full scale; operating range shall be 40: 1; and 
residual-measurement ranges shall be 0-0.1,O-0.2,O-0.5,O-1, 
0-2,O-5,0-10, and 0-20 mg/l. 

Chlorine residual analyzer shall be Sevem-TrenVCapital 
Controls Model 1870E. 

Amperomebic two electrode measuring cell. The measuring 
cell shall be of the flow-through type with gold and copper 
electrodes which shall produce a signal proportional to 
chlorine residual. 

Sensor: 

Q 



Reagan t : 

Execution: 

The cell shall provide continuous on-line analysis of chlorine. 
residual sensitive to one tenth of one part per million 
(0.1 mg/l). It shall not lose sensitivity due to extended 
periods of samples containing no chlorine. 

pH Buffer for six months of operation, plus additional Buffer 
for Contractor calibration. 

Install and calibrate instrument in accordance with 
manufacturer’s recommendations. provide additional 
components as shown and required by the manufacturer: 
PRV, needle valves, rotameter, strainer, etc.] 

ApplicatiodCalibration: Ln accordance with paragraph 17200-3.03. [AWC will assist 
with calibration and provide hand-held test kit.][AWC 
will wi tness calibration, provide hand-heId residual 
chlorine test Mt.] 

I ,Wanzifacturer services are specified as the initial confi,ouration and calibration t a b  lots of time. I 
Manufacturer Services: Two hours per analyzer on-site, minimum one day. 



3.04 CLR[3] INSTRUMENT SPECIFICATION 

Automatic p H  compensation is required where the potable water system gets waterfiom more than 
One source with diflerent pH V Q ~ U ~ S .  E.g., Well water during certain seiuom, and river water 
during others. A pH sensor is also required for this option. Coordinate with A WC’s operations, 
fwed pH compensation (without sensor) may be suflcient. - 

c 

- 
Junction boxes and Extension Cable are speazed for sensors. Distance fiom sensor io cmulyzer 
should be close, or a junction box is required as replacement of a sensor with long cabling in 
conduit is aggravating for maintenance. Delete ifsenror is adjacent to analyzer in ALL of your 
installations, otherwise leave specified, 

. 

CLR[3] is for potable wafer and is commonly used in hfiastructure puinp stations and 
distribution systems. n i s  type of unit does not require mnthly reagent replenishment, but does 
require regular calibmtlon. 
Instrument Identification: c w 3 1  

Instrument Description: 

Power Supply: 120 volts AC 

Chlorine (Free) Residual Analyzer 

Signal Output: 4 to 20 mA into 0 to 500 ohms, isolated 
[HART Communications protocol] 
mo Form-C reIay outputs] 

Process Connection: Sample [U4” NPT] 

Product Requirements: 
Analyzer: Analyzer shall consist of an amperometric sensor, measuring 

cell and electronic operator controls. Analyzer shall be 
specific to h e  chlorine and shall be provided in a surface 
mountable enclosure. 

Sensor: The measuring cell shall be of ‘the flow-through type with a 
sensor which shall produce a signal proportional to chlorine 
residual. Unit shall be Endress & Hauser CCSl4l sensor 
[,one CPSll pH sensor and CPK cable,] and CCA250 flow 
cell. 



Extension Cable: 

[Calibration Tool: 

Endress & Hauser CMK[for chlorine and CYK for pH]. 

Photometer, Endress & Hauser CCM182.1 

Execution: Install and calibrate instrument in accordance with 
manufacturer’s recommendations. [Provide additional 
components ai shown and required by the manufacturer: 
PRV, needle valves, rotameter, strainer, etc.] 

ApplicatiodCalibration: In accordance with paragraph 17200-3.03. [AWC will assist 
with calibration and provide hand-held test kit.] [AWC 
will witness calibration.] 

I Manufacturer senrices are specified as the initial configuration and calibration take lots of  time. I 
~ 

Manufacturer Services: Two hours per analyzer on-site, minimum one day. 

**END OF SECTION** 



i SECTION 17216 

PROCESS SWITCHES 

When modifiing this specification for use on a project, delete all Notes to Specger (NTS) after 
the Spec$er reads the NTS. Right click on. the “NTS” Svle in the listing in the SmLZS AN.. 
FOxn/;t41T’NG area, click on SELECTALL -II?STmCE($), and depress the DELETE button 
on the keyboard. Then scroll through the entire document, checking to ensure th.at all NTS have 
indeed been deleted. 1 
Edit >Find> bracket“[” for blanks to be filled in, alternative choices, and provisioiw that may 
or may not be included depending on the applicution. Delete unwed alternative choices and 
provisions as appropriate, Jill in blanks, and nzodajj font of the text that is included. 

I Delete the ProcessSwitches herein not used on theproject. 

PART l--GEMRAL 

1.01 DESClUPTION 

This section specifies requirements for process activated switches, devices, and accessories. 

A.. SCOPE: 

This section specifies requirements for instrumentation devices, which form a part of the 
process control systems. Application requirements are as specified in the Instrument Index, 
paragraph 17200-’3.03. 

B. OPERATING REQUIREMENTS: 

The devices specified in this section quantitatively convert the measured variable energy 
into a form suitable for process measurement and control. 

I 1.02 QUALITY ASSURANCE 

A. MANUFACTURER: 

Equipment furnished under this section shall be the products of firms regularly engaged 
in the design and manufacture of such equipment for a minimum of five years. 

B. INSTALLER: 

Installation, calibration and testing of equipment furnished under this section shall be 
performed by qualified, skilled, ISA Certified Technicians, who are regularly engaged in such 
activities involving systems of similar complexity, and who possess all licenses and certificates 
required to perform such work. 

17216-1 
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C. REFERENCES: 

References are listed in Section 17000 and are a part of this section as specified and 
modified. 

1.03 ENVIRONMENTAL CONDITIONS 

Equipment provided under this section shall be suitable for operation under ambient 
conditions described in paragraph 17000-1.03. 

1.04 SUBMITTALS 

Submittals shall be provided, including: 

1. A copy of this specification section, referenced and applicable sections, with 
addendum updates included and with each paragraph check-marked to 
indicate specification compliance or marked to indicate requested deviations 
from specification requirements. R e f a e n d  and applicable sections to be 
marked up and submitted include: 

a. Training 
b. Operating and Maintenance Information 

A check mark shall denote full compliance with a paragraph as a whole. 
If deviations from the specifications are indicated, and therefore requested 
by the Contractor, then each deviation shall be underlined and denoted by 
a number in the margin to the right of the identified paragraph, referenced 
to a detailed written explanation of the reasons for requesting the 
deviation. 

The Construction Manager, Arizona Water Company, shall be the final 
authority for determining acceptability of requested deviations. The 
remaining portions of the paragraph not underlined will signify 
compliance on the part of the Contractor with the specifications. 

Failure to include a copy of the marked-up specijlcation sections, along 
with justij?cation(s) for any requested deviations to the specification 
requirements, with the submittal shall be suficient cause for rejection of 
the entire submittal with no&rther consideration. 

2. A copy of the contract document Control Diagrams and Process and 
Instrumentation Diagrams relating to the submitted equipment, with 
addendum updates that apply to the equipment in h s  section, marked to 
show specific changes necessary for the equipment proposed in the 
submittal. ? 

I 



If no changes are required, the drawing or drawings shall be marked “no 
changes required”. Failure to include copies of the relevant drawings with 
the submittal shall be cause for rejection of the entire submittal with no 
firther review. 

Marked Contract Document Mechanical and/or Electricai Plan drawings, 
sections, and details showing sensor installation locations and details. 
Failure to include copies of the relevant drawings with the submittal shall be 
cuwe for reection of the entire submittal with no firrther review. 

3, 

4. Marked product literature of all equipment and features. 

5. lnstallation details for the process switches and mounting accessories. 

6. Electrical and signal connection drawings for process switches and devices. 

PART 2--PRODUCTS 

2.01 GENERAL 

Process switches and devices shall comply with the following requirements: 

I .  Contact outputs used for alarm actuation shall be normally-closed and shall 
open to initiate the alarm. 

2. Contact outputs used to control equipment shall be normally-open and shall 
close to start the equipment. 

3. Contacts monitored by solid state equipment such as programmable 
controllers or annunciators shall be hermetically sealed and rated for 
switching currents fiom 20 to 100 m4 at 24 volts DC. 

4. Contacts, monitored by electromagnetic devices such as mechanical relays, 
shall be rated as NEMA ICs 2, designation B300. 

5. Double barriers provided between switch elements and process fluids such 
that failure of one banier will not permit process fluids into electrical 
enc~osures . 

6.  Switch electrical enclosures rated as NEMA 250, Type 4 minimum. 

7. Switch contacts located in Class I, Division 1 areas and monitored by solid- 
state circuits shall be made safe by intrinsic safety barriers as specified in 
paragraph 17120-2.04. 



8. Switch range selected so the specified set point is at least 30 percent but 
not more than 70 percent of the span, between the upper range limit and 
the lower range limit. 

? 

2.02 INSTRUMENTATION SPECIFICATIONS 

Application requirements are specified in the Instrument Index, paragraph 17200-3.03, 
and/or on the drawings. 

2.03 PRODUCT DATA 

The following data shall be provided: 

I .  
2. 

Data specified in paragraph 17000-2.02. 
Submit Test results per 17200-3.02 B. 

PART 3--EXECUTION 

3.01 INSTALLATION 

Installation requirements are specified in paragraph 17200-3 .O 1. 

3.02 TESTING 

Testing requirements are specified in Section ( 1. 

3.03 INSTRUMENT SPECIFICATIONS 



3.03 INSTRUMENT SPECIF’ICATION 

Instrument Identification: FTS 

Instrument Function: FIow Measurement 

Instrument Description: Thermal Flow Switch 

Power Supply: 

Signal Input: 

SignaI Output: 

Process Connection: 

Product Requirements: 

Approved 
Manufacturers: 

24 volts DC 

Process 

Contact as specified in paragraph 1721 6-2.01 

As specified 

Flow switch shall be the thermal convection type. Switch 
point shall not be affected by process fluid temperature 
changes in the range of 32 to 140 degrees F and shall have a 
repeatability of plus or minus 5 percent of range. 

Control unit shall operate with the specified repeatability in 
an ambient temperature range of 25 to 120 degrees F. 

Fluid Components Inc., FIow Technology Inc., or equaI. 

Execution: 

Installation: Install in accordice with manufacturer‘s 
instructions. 



3.03 INSTRUMENT SPECIFICATION 

Instrument 
Identification: FVS 

Instrument Function: Flow Measurement 

Instrument Description: Vane actuated Flow Sivitch 

Signal Input: Process 

Signal Output: Contacts, in accordance with paragraph 2.01 of this section. 

Process Connection: Female NPT 

Product Data: 

Execution: 

Installation: 

Test: 

Vane actuated flow switch shall consist of a vane and a 
magnetically actuated switch. The body of the switch divided 
into upper and lower sections so that the upper section is 
isolated fkom the process fluid. A stainless steel vane and a 
primary magnet located in the lower section. 

The force of the process fluid impinging on the vane shall 
produce movement of the primary magnet. The primary 
magnet shall produce movement of the secondary magnet 
located in the upper body section, actuating the switch. 

i 

The switch shall be DPDT and enclosed in an explosion- 
proof housing. The switch body and vane shall be type 3 16 
stainless steel unless otherwise specified. Minimum pressure 
rating of 400 psig and minimum temperature rating of 220 
degrees F. 

Install in accordance with the manufacturer's instructions, 
paragraph 17200-3.01, and the specified functional 
requirements. 

In accordance with paragraph 1'7200-3.02. 

ApplicatiodCalibration: 
Application, calibration and set points as specified in paragraph 
17200-3.03. 

Approved, 
Manufacturers: W. E. Anderson model V6, or equal. 

I 
;, 



3.03 INSTRUMENT SPECIFICATION 

Instrument Identification: LCS 
(- 

Instrument Function: Level b 

i 

Q 

easurement 

Lnstnunent Description: Conductance Level Switch 

Power Supply: 120 volts AC, 6O-Hertz nominal 

Signal Input: N/A 

Si@ Output: Contacts as specified in paragraph 17216-2.01 

Process Connection: 

Product Requirements: 

Approved 
Manufacturers: 

Execution: 

Male NPT, 2-inch or 3-inch size depending on numbex of 
electrodes. 

Switch shall be of the conductance type with PVC sheathed 
1M-inch stainless steel rod electrodes for lengths up through 
6 feet. For lengths greater than 6 feet, provide wire 
suspension type with stainless steel shield electrodes. 

Electrode fittings shall be an epoxy coated and gasketed cast 
aluminum housing of suitable configuration for the 
application. 

Probes shall be B/W Controller Corporation, Charles F. 
Warrick Co., or equal. 

Induction relays shall be two winding type. Primary power 
supply shall be 120 volts, 60-Hertz. Secondary potential 
shall not exceed 3 00 volts AC and short circuit current shall 
not exceed 25 milliamperes. 

B/W Type DH, Warrick Series lG, or equal. 

Installation: Install in accordance with manufactum's 
instructions as specified on the drawings. 

Calibration: In accordance with paragraph 17200-3.02 B.3.b. 
Switch set point and reset point adjusted as specified. 



3.03 INSTRUMENT SPECIFICATION 

Instrument Identification: LDS 

Instrument Function: Level Measurement 

Instrument Description: Displacer Level Switch 

Power Supply NIA 

Signal Input: NIA 

Signal Output: 

Process Connection: 

Product Requirements: 

Approved 
Manufacturers: 

Contacts as specified in paragraph 17216-2.01 

2-inch flange, ANSI B16.5, Class 300, raised face, or as 
specified 

Switch shall consist of one or more porcelain displacem 
supported on type 3 16 stainless steel rod or cable suspended 
on a spring. 

Switch actuating mechanism shall be a magnetic shunt 
carried within anonmagnetic sealing tube, and switch 
operated by a magnet on the outside of the sealing tube. 

Magnetrol N74-2 with carbon steel cage and flanged closure 
and process connections, or equal. 

Execution: 
Installation: Install in accordance with manufacturer‘s 
instructions as specified on the drawings. 

Calibration: In accordance with paragraph 17200-3 -02 B.3.b. 
Switch set point and reset point adjusted as specified. 



3.03 INSTRUMENT SPECIFICATION 

Instrument 
Identification: LFS 

Instrument Function: Level Measurement 

Instrument Description: Float Switch, Free-floating 

Power Supply: N/A 

Signal Input: Process 

Signal Output: Contacts, in accordance with paragraph 2.01 of this section. 

Process Connection: N/A 

Product Data: 

c 
Execution: 

Installation: 

Test: 

ApplicatiodCalibration: 

Approved 
Manufacturers: 

Switch shall be fiee-floating type, suspended ftom an oil 
resistant waterproof cable. The cable designed to support 
the weight of the float without additional strain relief and 
permanently sealed where it enters the float body. 

The conductors shall be a minimum size.of 18 AWG. The 
switch shall be a single pole double throw dry contact type 
and rated at not less than 10 amperes at 120 Vac. Mercury 
switches are not acceptable. The float shall have a PVC or 
A B S  corrosion and impact resistant shell. 

Install in accordance with the manufacturer's instructions, 
paragraph 17200-3.01, and the specified functional 
requirements. 

In accordance with paragraph 17200-3.02. 

Application, calibration and set points as specified in 
paragraph 17200-3.03. 

Magnetrol model T10, Warrick series M, or equal. 

t ' i 



3.03 INSTRUMENT SPECIFICATION 

Instrument Identification: LPS 

. Instrument Function: Level Measurement 

Instrument Description: 

Power Supply: 24 volts DC 

Signal Input: NJA 

Signal Output: 

Pipeline Capacitance Level Switch 

Contacts as specified in paragraph 17216-2.01 

Process Connection: 

Product Requirements: 

Approved 
Manufacturers: 

Flange, ANSI B16.5, Class 150, wafer, size as specified 

Switch shall be capacitance type with the capacitance probe 
fabricated into a wafer suitable for insertion between ANSI 
15O-po~nd flanges. 

Monitor unit provided with a 1 to 6 second adjustable time 
delay and Form C contacts rated NEMA C150. Monitor 
integral with the wafer. 

Endress &Hauser [IS (31451 Prinm Model [L2515] or 
equal. 

Execution: 

Installation: Install in accordance with manufacturer's 
instructions as specified on the drawings. 

Calibration: In accordance with paragraph 17200-3.02 B.3.b. 
Switch set point and reset point adjusted as specified. 

b 



3.03 INSTRUMENT SPECIFICATION 

Instrument Identification: LRS 

Instrument Function: Level Measurement 

hstrument Description: 

Power Supply 24 volts DC 

Signal Input: N/A 

Signal Output: 

Process Connection: 3/4-inch maIe NPT 

Q 

Radio Frequency Level Switch 

Contacts as specified in paragraph 1721 6-2.01 

Product Requirements: 

Approved 
Manufacturers: c- 

Switch shall be the radio fiequency admittance type resistant 
to buildup of material on the probe surface. Wetted materials 
shall be type 3 16 stainless steel and Teflon unless otherwise 
specified. Set point and reset point fully adjustable. 
Sensitivity and repeatability shall be 0.1 inch . 

Drexelbrook [505-1000], Endress & Hauser [LS C11331, or 
equal. 

Execution: 

Installation: Install in accordance with manufacturer's 
instructions as specified on the drawings. 

Calibration: In accordance with paragraph 17200-3.02 B.3.b. 
Switch set point and reset point adjusted as specified. 



3.03 INSTRUMENT SPECIFICATION 
i 

Instrument 
Identification: LUS 

Instrument Type: Level Measurement 

Instrument Description: Ultrasonic Level Switch 

Power Supply: 120 Vac, 60-Hertz nominal 

Signal Input: NIA 

Signal Output: Two SPDT contact outputs rated at 5 amperes, 250 Vac. 

ProCess Connection: NIA 

Product Data: 

Execution: 

Installation: 

Test: 

The ultrasonic level switch system shall consist of a 
piezoelectric transducer and associated electronics in a 
single enclosure. The switch shall sense the level by 
measuring the echo-time of an ultrasonic pulse. The 
housing suitable for operation in Class I Division 2 
Hazardous areas and fabricated from polycarbonate. The 
sensor coated with Tefkel. 

The range shall be 1-1 6 feet from the face of the sensor. 
The switches adjustable over the entire range in a high, 
low, high-high, high-low, or low-low configuration. 

The switch shall have a three-digit, 9 mm LCD display and 
key programmable. Repeatability shall be 0.25% of full 
range and the resolution 0.1 -inch. 

In accordance with manufacturer's instructions, paragraph 
17200-3.01, and the specified functional requirements. 

The switch shall be rigidly mounted approximately 2 feet 
above maximum level and accurately leveled. The 
manufacturer shall provide all appropriate mounting 
hardware. 

In accordance with paragraph 17200-3.02. 

1721 6-12 



3.03 INSTRUMENT SPECIFICATION 

Instrument 
Identification: LUS (continued) 

ApplicatiodCalibration: 
Application, calibration, and set points as specified in 
paragraph 17200-3 -03. 

Approved 
Manufacturers: Milltronics Poinfek ULS, or equal. 



i 

3.03 INSTRUMENT SPECIFICATION 

Instrument Identification: 

Instrument Function: 

Instrument Description: 

Signal Input: 

Signal Output: 

Process .Connection: 

Product Requirements: 

Approved 
Manufacturers : 

PS 

Pressure Measurement 

Pressure Switch 

Process 

As specified ;1 paragraph 17216-2.01 

U2-inch f e r d e  NPT 

Pressure switch shall consist of a pressure transducer and a 
precision switch. Pressure transducer shall be the diaphragm 
piston type with wetted materials as recommended by the 
switch mandacturer. Piston backed by a cylinder disc to 
pennit 10 times over-range pressure without affecting 
calibration. 

Range spring and piston shall be isolated fiom process fluids 
by the diaphragm. Switch provided with two 3/4-inch 
condyit connections. Switch assembly housing shall be cast 
aluminum rated types 3,4, and 7D per NEMA ICS6. 
Contractor shall select pressure transducer so that set point 
falls between 30 and 70 percent of maximum range. 

Approximate set point and, if applicable, reset point 
indicated on calibrated scales. Repeatability and sensitivity 
shall be 1 .O percent of operating range. Unless otherwise 
specified, switches nonadjustable deadband type. 

SOR hc. StatioO-Ring, Mercoid Model DAW or equal. 

Execution: 

Installation: Install in accordance with manufacturer's 
instructions and to the specified requirements. 

ApplicatiqdCalibration: Application, calibration, and set points as specified in 
paragraph 17200-3.03. 

f 
i'\ 



3.03 INSTRUMENT SPECIFICATION cc 
Instrument 

Identification: PLS 

Instrument $unction: Pressure Measurement 

Instrument Description: Pressure Switch, low range 

Power Supply: N/A 

Signal Input: Process 

Signal Output: Contacts, in accordance with paragraph 2.01 of this section. 

Process Connection: U4-inch female NPT 

Product Data: 

r 

4 

Pressure switches shall consist of a pressure transducer and 
a precision switch. Pressure transducer shall be the 
diaphragm type with wetted materials as recommended by 
the switch manufacturer, or as specified in paragraph 
17200-3.03. The range spring isolated from process fluids 
by the diaphragm. . 

The pressure connection shall be brass or aluminum unless 
otherwise specified. The pressure connection sufficiently 
sturdy to make the switch suitable for unsupported 
mounting. Switch housing shall be cast aluminum rated 
NEMA type 4 with 3/4-inch conduit connections unless 
otherwise specified. 

Approximate set point and, if applicable, reset point 
indicated on calibrated scales. Repeatability and sensitivity 
shall be 1 .O percent of operating range. Switches shall be 
non-adjustable dead-band, automatic reset type with of 0-2 
inches water column. 

Execution: 

Installation: 

Test: 

, 

Install in accordance with the manufacturer's instructions, 
paragraph 17200-3 .O 1, and the specified functional 
requirements. 

In accordance with paragraph 17200-3.02: 



3.03 INSTRUMENT SPECIFICATION 

Instrument 
Identification: PLS (continued) 

i 

ApplicatiodCalibration: 
Application, calibration, and set points as specified in 
paragraph 17200-3.03. 

Approved 
Manufacturers: United Electric Series H400, or equal. 

it. 



3.03 INSTRUMENT SPECIFICATION 

Instmment Identification: PSI 

Instrument Function: Pressure Measurement 

Instrument Description: 

Power Supply: 

Signal Input: NfA 

Signal Output: 

Pro,cess Connection: NIA 

Indicating differential Pressure Switch 

120 volts AC, 60-Hertz nominal 

As specified in paragraph 17216-2.01 

Product Requirements: 

Approved t Manufacturers: 

Execution: 
Installation: 

ApplicatiodCalibration: 

Differential pressure switch shall be a diaphragm element 
magnetically coupled helix pressure indicator with photocell 
type switch unit. Set point indicated on the dial and'front 
adjustable. Differential pressure indicator provided with 
three-valve manifold as specified in paragraph 1721 1. 

Dwyer Photohelic, or equal. 

Install in accordance with manufacturer's instructions and to 
the specified requirements. 

Root valves shall be provided at all process pressure taps. 
Unless otherwise specified, pressure instruments located as 
close as practical to the process tap but positioned to permit 
observation and maintenance. 

Pressure instruments shall not be supported fiom process 
piping and installed in such a manner that blowout discs are 
not obstructed. 

Application, calibration, and set points as specified in 
paragraph 17200-3.03. 

**END OF SECTION** 



SECTION 17310 

PROGRAMMABLE LOGIC CONTROLLER 

When modhing this SpeciJicatioii for use on a project, delete all Notes to Specij?er (NTS) aft.. 
the Speci,fer reads the NTS. Right click on the “NTS” Style in the listing in the STYLESAND 
FORUAlTlNG area, click on SELECTAU - INSTANCE(S), and depress the DELETE button 
on the keyboard. Then scroll through the entire document, checking to ensure that all NTS have 
indeed been deleted. 

Edit >Find> bracket“r’for blanks to be filled in, alternative choices, and provisions that may 
or may not be included depending on the application. Delete unused alternative choices and 

I provisions as appropriate, $11 in blanh, and modijj font of the text that is included. 

Section I731 0 is a proyrietaly PLC Specification for #quare D Modicon. 
Revise for different Manufactur*er.v anrVor models. 

PART l--GENERAL 

1.01 DESCRIPTION 

A. SCOPE: 

This Section specifies requirements for [small] [and] [large] programmable logic 
controllers (PLC) designed to execute discrete and continuous control logic with high reliability 
in industrial appIications. Enclosures and components are specified in Section 171 10 - Instrument 
and Control Panels. 

The PLCs provided for this project shall comply with the requirements of this Section. 
The PLCs are provided by the Systems Integrator per Section 17000. 

The PLCs provided with equipment specified in Divisions 1 1,13,14, and 1 5 are provided 
by the Equipment Manufacturer [except for 1, 

B. PLC SCHEDULE: 

IMCP-10 

LCP-100 

Large Factory Acceptance 

Small 
LCP-900 SmaU 

Remote I/O-4 Large Factory Acceptance 
Y 

Spares 

Required 

Not required 

Not required 

Required] 



C. GENERAL REQUREMENTS: 

IEC 61 13 1-3 

NEMA IA 2.2 

NEMA LA 2.3 

General requirements shall be as specified in Sections 17000 and 171 1 0. PLC assemblies 
provided by Equipment Manufacturers may be provided by firms other than the Systems Integrator. 

Programmable Controllers - Part 3: Programming Languages 

Programmable Controllers - Equipment Requirements and Tests 
Programmable Controllers - Programming Languages 

1.02 QUALEY ASSURANCE 

A. REFERENCES: 

The refmences are a part of this Section as specified and modified. In the event of 
conflict between the requirements of this Section and those of the listed documents, the 
requirements of this Section shall prevail. 

Reference I Tit1 e 

B. SYSTEMS INTEGRATOR: 

Responsibilities and qualifications shall be as specified in Section 17000. 

Factory Testing should be included for Systems Integrator provided PLCs, especially when 
Owner requested or BC is programming. Factory PLC testing is norma& not specified for Div 
I I .  13, 14, or 15 equipment, siace most such Equipment Manufacturer provided PLCs and 
programming are standard. Such testing is normally then not necessary except for I J ~ ~ Y  large 
complex mechanical equipment. 

Use PLCSchedule 1.01 B above to identijj testing required. I 
Delete factory acceptance testing throughout for smaller projects or those with no appreciable new 
, controlle? or PLC equipmmt provided such as expamion and retrofitprojects. 

[C. FACTORY ACCEPTANCE TESTS: 

Factory Acceptance Tests are scheduled in Paragraph 1.01 B. 

1. 

2. 

Submit factory test forms for approval prior to tests. 

Provide all expenses for one Owner staff meniber and one Engineer 
staff member to witness factory testing. Travel shall be during 
business hours on weekdays. 

This Paragraph is for cases where A WC will program, and need the PLC complete racks to 
program and simulate the programs. 



The PLC controlpanel can be shipped and terminated by the Contractor while this is tcrking 
place as intermediate terminal blocks arc' provided for field terminations. 

# 

1.03 SUBMITTALS 

The following information shall be provided per Section 17000: 

A. SHOP DRAWINGS: 

Submit under Section 17 1 10, including: 

Q 

1. A copy of this Specification Section, with addendum updates included, 
and all referenced and applicable Sections, with addendum updates 
included, with each paragraph check-marked to indicate Specification 
compliance or marked to indicate requested deviations fiom Specification 
requirements. A check mark shall denote fill compliance with a 
paragraph as a whole. 

If deviations fiom the Specifications are indicated, and therefore requested 
by the Contractor, each deviation shall be underlined and denoted by a 
number in the margin to the right of the identified paragraph, referenced to 
a detailed written explanation of the reasons for requesting the deviation. 

The Construction Manager shall be the final authority for determining 
acceptability of requested deviations. The remaining portions of the 
paragraph not underlined will signify compliance on the part of the 
Contractor with the Specifications. 

Failure to include a copy of the marked-up SpeczjicationSections, along 
with justifcation(s) for any requested deviations to the Specajkation 
requirements, with the submittal shall be suficient cause for rejection of 
the entire submittal with no firther consideration. 

2. PLC InputlOutput (YO) loop diagram drawings. 

4. Internal power distribution schematic diagram drawings. 

5 .  PLC power supply loading calculations. 

[6. List of spare parts to be provided.] (c 



[B. FACTORY ACCEPTANCE TEST SCHEDULE AND FORMS: 

Submit per the requirements of this Section.] 

C. OPERATING AND MAINTENANCE INFORMATION: 

Operating and maintenance information shall be provided, including the following for the 
PLC system: 

1. Manufacturer, Representative, and Supplier contact information. 

2. Manufacturer instruction manuals shall include only the following as 
applicable to the PLC system: 

a. Safety Precautions. 
b. Environmental Conditions. 
c. 
d. Component connection diagrams. 
e. Removal and replacement instructions. 

Troubleshooting guides and diagnostic techniques. 

3. Warranty information. 

4, Final reviewed submittal. 

5. As-built drawings with record of switchand jumper settings for all 
components. 

16. List of spare parts provided.] 

PART 2--PRODUCTS 

2.01 GENERAL 

A. MANUFACTURER: 

AWC believes the Manufacturer is capable of producing equipment and/or products that 
will satisfy the requirements of this Section. This statement shall not be construed to mean that 
the named Manufacturer’s standard product will comply with the requirements of this Section. 

Include the following sentence in the above paragraph where on& the listed Manufacturers and 
models of PLCs are permitted by A WC. 

[Manufacturers and models shall be as specified for the purpose of compatible and 
efficient utilization of existing equipment, supplies, and personnel training and experience, 
no substitutions are permitted.] 

i 



B. MATEFUALS: 

Equipment andor products shall be new and unused at the time of system assembly. 

C.. Controller conforming to NEMA IA 2.2, and with required memory and 
functional capacity to perform specified sequence of operation with scheduled 
input and output points. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

RFI/EMI Susceptibility: MIL STD 461B CS02. 
Showering Arc Test: N E W  Pub No ICS2-230.42, 
Surge Withstand ANSI C3 7.90a. 
RFI Immunity: IEC 801-3. 
Ground Continuity: IEC 801-5. 
Electrosktic Discharge: IEC 801-2. 
Electromagnetic Field: IEC 61000-4-3. 
Fast transients: EC 61000-4-4. 

2.02 PROGRAMMABLE LOGIC CONTROLLER - LARGE 

New models are introduced by Manufacturers fLom time-to-time. Avoid sales pressure to Speci3 
the ‘latest OP smaller model. Manufacturers huve smaller models that have very limited I10 
cupacity and limited communications options. 

A. Manufacturer: Square D Modicon Quantum, 

B. Controller TUV SIL2 Certified. 

C. NEMA IA 2.3 and IEC 61 131-3 compliant program editor with program written 
in [Ladder Logic] [Function Block] [Sequential Function][or Equipment 
Manufacturer’s standard] Language. Program to be written using the same type 
of software as is specified below. 

D. NETWORKING CONNECTIONS: 

As shown. Provide all communication interfaces, network cables, taps, terminators, 
power supplies, and accessories for a complete operating network. 

1. [EthernetlIP.] 

2. [Modicon Modbus RS-232 Serial, in addition to processor port.] 

3. [Modicon Modbus RS-232 Serial, Master.] 

I 4. [Modicon Modbus RS-232 Serial, Master.] 

c. 
t 
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E. PROCESSOR: , 

Serial port dedicated solely for programming use, and battery-backed solid-state RAM 
memory for storage of the control program. Provide additional serial communications adapters 
required for other serial interfacing. RAM memory size shall be provided so that 50% is 
available after program is tested. 

Analog modules must h e  isolated channels to prevent ground loops with multiple AFDs. Many 
AFDs do not have or are not provided with isolated inputs or outputs, so the PLC I/O must be. 

~ 

[F. HOT STANDBY PROCESSOR: 

The hot standby processor shall provide bumpless transfer within one PLC scan 
and shall transfer the entire state table each scan. The data transfer rate shall be fast 
enough to assure bumpless transfer. The hot standby processor shall offset all network 
communication ports addresses so that the primary controller is always communicating. 
Provide all redundant processors, switchover processors, YO interface modules, and 
cabling for a complete redundant processor system. Equipment Manufacturer PLCs do 
not require this feature,] 

G. INPUT AND OUTPUT MODULES: 

A WC prefer 24 Vdc inputs. In large pump station and plant use, beware of induction on long 
cable rum. Discrete input circuits o#en will not go ofafierjield contacts open, requiring 
addition of resistors across eachJield device to bleed of induced voltage. 

1. Discrete Inputs: 120 Vac, 16 channel. 

A WC prefers solid stule outputs with interposing reluys. 

Relay outputs or interposing relays workfine for I20 Vac control and allow usage with MOVs 
and AFDs thaz have 24 Vdc inputs and telephone dialers that h w e  low voltage DC inputs. 

Relay outputs are current limited, however and may be failure prone when starting large NEMA 
starters or operating large solenoid valves. Solid state outputs with interposing relays are 
recommended. 

Solid state outputs alone ofen have enough leakage current to be unreliable withjeld devices 
with solid state inputs, and MOVs and AFDs must then be specified with 120 Vac solid state 
inputs. 

Discrete Outputs: [Relay output, 16 channel isolatedlIl20 Vac, 16 
channel]. 

2. 



i 
5 ,  Spare Input/Outputs: The greater of a minimum one channel or 15 percent 

of each type provided per control panel. 

6.  YO Chassis spare slots: p3inimurn [l] per chassis][As shown1. 

The PLC Manufacturer and several third party Manicfacturers provide cables with pre-attached 
I/O connectors and a DW rail mounted terminul block msembly. These cables greatly reduce 
factov acceptance test and field testing troubleshooting of PLC pane! wiring errors, 

7. [Manufactured YO Cables for aIl modules: 

a. By PLC Manufacturer or other electrical component 
Manufacturer. 

b. CabIe pre-attached to connector compatible with UO module. 

c. DISCRETE INPUT: [Cable pro-attached to DIN rail mounted 
terminal block assembly with one fused terminal with LED for each group of 8 inputs, one 
spare terminal for powering each input, one ternlinal for each input, and one common 
terminal for each group of 8 inputs.] [Cable with one wire for each I/O module terminat, 
ready for insertion into separate terminal blocks for field connections.] 

d DISCFUCTE OUTPUT: [Cable prsattached to DIN rail 
mounted terminal block assembly with one fused terminal with 120 Vac LED for each 
output, two terminals for each relay output, and one common terminal for each output.] 
[Cable pre-attached to DIN rail mounted terminal block assembly with one fused terminal 
with 120 Vac LED for each group of 8 outputs, one spare terminal for powering each 
output, one terminal for each output, and one common terminal for each group of 8 
outputs.] [Cable with one wire for each 110 module terminal, ready for insertion into 
separate terminal blocks for field connections.) 

e ANALOG 1NPU.T: [Cable preattached to DIN rail mounted 
terminal block assembly with one fused terminal with LED for each input, two terminals 
for each input, and one common terminal for each input.] [Cable with one wire for each UO 
module terminaI, ready for insertion into separate terminal blocks for field connections.] 

f. ANALOG OUTPUT: [Cable pre-attached to DIN rail 
mounted terminal block assembly with one fused terminal with LED for each input, two 
terminals for each input, and one common terminal for each input] [Cable with one wirc 
for each YO module terminal, ready for insertion into separate terminal blocla for field 
connections.] 

g. Verify cable length required prior to ordcring.] 



H. POWER SUPPLIES: 

Single power supplies are the most common. Verfi requirement for redundant supplies with 
- A WC. Redundant supplies may occupy an additional chassis slot for the Modicon Quantum. 

, 

2. Processor and I/O Chassis: [Single][Redundant], 120 Vac input. 

3. YO only Chassis: ISingle] [Redundant], 120 Vac input. 

I. MISCELLANEOUS: 

Provide all cables, taps, terminators, power supplies, and accessories for .a complete 
operating PLC system. 

2.03 PROGRAMMABLE LOGIC CONTROLLER - SMALL 

A. Manufacturer: [Square D Modicon Momentum] [ J 

B. NEMA IA 2.3 and IEC 61 131-3 compliant program editor with program written 
in [Ladder Logic] [Function Block] [Sequential Function] [or Equipment 
Manufacturer’s standard] Language. Program to be written using the same type 
of software as is specified below. 

C. NETWORKNG CONNECTIONS: 

As shown. Provide all communication interfaces, network cables, taps, terminators, 
power supplies, and accessories for a complete operating network. 

1. [EthernetllP.] 
2. modicon Modbus Plus.] 
3. modicon Modbus RS-232 Serial, in addition to processor port.] 

D. PROCESSOR: 

With Ethernet port and serial port dedicated solely for programming use, minimum 200k 
bytes (8 bit) for IEC 11 3 1 control programs, and 24k words (1 6 bit) for storage of data in battery- 
backed RAM memory. Provide additional serial communications adapters required for other 
serial interfacing. Include real-time clock. 

E. INPUT AND OUTPUT MODULES: 

small facilities with long cable runs, beware of induction. Discrete input circuits o$en will 
not go off aftrjield contacts open, requiring addition of resistors across each$eId device to 1 bleed off induced voltage 

1. Discrete Inputs: [120 Vac][24 Vdc], 16 channel. 



i' Relay outputs or interposing relays workfine for I20 Vac control and allow usage with MOVs 
and MDs that have 24 Vdc inputs and telephone dialers .that have low voltage DC inputs. 
Relay outputs are current limited, however and may be failure prone when starting large NEMA 
starters or operating large solenoid valves. Solid state ouputs with interposing relays are 
recommended. 

Solid state outputs alone ofZen have enough leakage current to be unreliable withjield devices 
with solid state inputs, andA4OVs and AFDs must then be speciJied with 120 Vac solid state 
inputs. 

Discrete Outputs: [Relay output, 16 channel isolated][l20 Vac, 16 
channel]. 

2. 

3. . Analog Inputs: 4-20 mAdc/l-5 Vdc, isolated channel-to-channel, 4 
channel. 

4. Analog Outputs: 4-20 d d c ,  4 channel. 

5.  z/O module terminations: By Manufacturer to match module. 

6. YO module interface modules: Provide as necessary including cabling to 
interface all YO to processor. 

7. Spare Input/Outputs: The greater of a minimum one channel or 15 percent 
of each type provided per control panel. 

F. POWER SUPPLIES: 

24 Vdc. Refer to Section 171 10 for power supply. 

G. MISCELLANEOUS: 

Provide all cables, taps, terminators, power supplies, and accessories for a complete 

. 

. 
operating PLC system. 

2.04 PROGRAMMING SOFTWARE 

The following software shall be provided by the Systems Integrator for this project. 

A. PROGRAMMABLE LOGIC CONTROLLER - LARGE: 

1. Manufacturer: [Square D Modicon [Concept] [C'nity] 

1 Delete if A WC has so@are licenses and does not need additional copies. 
2. Licenses: [Provide 1 License. Request Owner I City licensee 

information prior to ordering for registration. Provide one PC to (c 
i 
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PLC programming cable for each license][Owner has licensed copy 
for their use]. 

B. PROGRAMMABLE LOGIC CONTROLLER - SMALL: 

Do not delete, even if A WC has software. The programmer must know what type is to be used 
andprovide their own copy. 

Manufacturer: [Square D Modicon Concept]. 1, 

I Delete i fA WC has software licenses and does not need additiond copies. 1 
2. Licenses: provide 1 License. Request Owner I City licensee 

information prior to ordering for registration. Provide one PC to 
PLC programming cable for each license] [Owner has licensed copy 
for their use]. 

2.05 SPAREPARTS 

“he following spare parts shall be provided[, refer to Paragraph 1.01:B for schedule]. 

A. PROGRAMMABLE LOGIC CONTROLLER - LARGE: 

1. 
2. 
3. 
4. 

One of each unique processor card. 
One of each unique [remote UO] and communication card. 
One for each ten, minimum of one for each unique I/O card. 
One of each unique power supply. 

5 ,  One of each unique pre-fabricated cable. 

B. PROGRAMMABLE LOGIC CONTROLLER - SMALL: 

1. 
2. 

. 3. 
4. 
5 .  

One of each unique processor card. 
One of each unique [remote UO] and communication card. 
One for each ten, minimum of one for each unique I/O card. 
One of each unique power supply, 
One of each unique pre-fabricated cable. 

2.06 CONTROL PANJ3L FABRICATION 

A. Refer to Section 171 10. 

B. Detail shop drawings showing field connections and any terminal block jumpering 
~equired. 

C. Terminate all used and spare YO Wiring to terminal blocks. 

I Refer to Large PLC “Input and Output Modules” above for selection. 



I D, Create Wire markers with “to-from” component name, PLC slothase, or tenninal 
column number and terminal number information identical at each end. [Por 
Large PLC UO Cables, the cable bundle shall also be labeled with “to-froni” 
PLC slot numbcr and terminal column number information identical at each 
end.] 

E. Provide terminal.Blocks for field connections to PLC Discrete Inputs: 

1. One fused terminal with LED for each group of 8 inputs, connected to 
control power. 

2. Fused terminal connected to eight terminal blocks to provide power to 
each field input circuit. 

3. One terminal per PLC input. 

4. One common terminal for each group of 8 inputs, connected to control 
power common. 

F. Provide terminal Blocks for field connections to PLC Discrete Outputs: 

. 1. One fused terminal with LED for each output, connected to control power. 
f 

‘* I R&P to “Xnput and Output Modules” above for selection. I 
2. [Two terminals per PLC relay output.] [Provide interposing relay for 

each solid-state PLC output. Connect output and control power 
common to relay coil. Provide two terminals for relay contact, 
normally opened unless otherwise noted.] 

3. One common terminal for each output, connected to control power 
common. 

G. Provide terminal Blocks for field connections to PLC Analog Inputs: 

1. One fused texminal with LED for each input, connected to +24 Vdc. 

2. Two terminals per PLC input. 

3. One common terminal for each input, connected to 24 Vdc common. 

4. One ground terminal for each input shield, connected to signal ground bus. 

5. Two sqge protecting terminals for each field mounted instrument or 
equipment, grounded to the frame ground bus. 



H. Provide terminal Blocks for field connections to PLC Analog Outputs: 

1. One ksed terminal with LED for each output, connected to +24 Vdc. 

2. Two terminals per PLC output. 

3. One common terminal for each output, connected to 24 Vdc common. 

4. One ground terminal for each output shield, connected to signdl ground 
bus. 

5.  Two surge protecting terminals for field mounted equipment, grounded to 
the frame ground bus. 

2.07 PRODUCT DATA 

The folloGing Product Data shall be provided. 

[A. FACTORY ACCEPTANCE TEST RESULTS: 

Submit under Section 17030 and per the requirements of this Section.] 

[B. OPERATING AND MAINTENANCE INFORMATION: i 

Operating and maintenance information shall be provided, including the following. 

1. Manufacturer, Representative, and Supplier contact information. 

2. Manufacturer instruction manuals shall include only the following as 
applicable to the PLC system: 

a. Safety Precautions. 
b. Environmental Conditions. 
c. 
d. Component connection diagrams. 
e. Removal and replacement instructions. 

Troubleshooting guides and diagnostic techniques. 

3. Warranty information. 

4. Final reviewed submittal. 

5. As-built drawings with record of switch and jumper settings for all 
components. 

i [6. List of spare parts provided.] 

I For projects with no Equipment Manufacturer provided PLCS, this paragraph may be deleted. J 
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[C. PLC PROGRAM - EQUIPMENT MANUFACTUmR: 

Provide the as-built programmable controlIer program on a CD, prepared using the 
software type specified in Part 2. Provide [2] copies. Label the CD to include: 

1. Owner’saame, facility name, project name and project number as 
shown on the drawings. 

2. “Application Programs For (equipment and/or PLC name)”. 

3. Programming software name and revision. 

4. Supplier name and program revision date.] 

PART 3--EXECUTION 

3 .O 1 INSTALLATION 

Refer to Section 171 10. 

Connect input and output devices to the PLC via control panel terminal blocks, not 
directly to the PLC. 

3.02 FIELD INSPECTION AND TESTING 

A. EQUIPMENT MANUFACTURER AND SYSTEMS INTEGMTOR: 

The supplier of each PLC system shall provide a qualified service representative to 
perform the following: . .  

1. Inspect the PLC installation including I/O and network systems, hardware 
configuration switch and jumper settings. 

2. Monitor all PLC system diagnostic indicators, both hardware and software, 
and certify that the PLC system performance meets or exceeds the 
Manufacturer’s published specifications. 

Specifi generous time for Integrator PLC testing, so they can price it into their bid andperjom. 
For water wells, perhaps two man-weela onsite would be suficientper DO rack 

Specifi Equipment Manufacturer PLC testing time here, which will be in addition to the time 
they will spend adjusting their mechanical equipment which is speciJied in the.associated 
equipment spec@cah*on. 

3. Assist in all testing. The Systems Integrator will provide a minimum of 
[four] man-weeks on-site for each PLC YO rack. [Equipment 



Manufacturers shall provide a minimum of [two] man-days on-site I 

per equipment assembly.] 

Programmirag training is rare, verii) with A WC Most are either already trained, but some may 
ask to have several personnel sent to a factory class located elsewhere. 

4. Modify PLC programs as required. 

' 

5 .  Certify in writing to the Construction Manager that the PLC system has 
been installed and configured in accordance with the Manufacturer's 
published guidelines. [Equipnient Manufacturer certification 
requirements are per the associated equipment Spccifcation.] 

Otherwise, such summaries add work and coordination. are somewhat redundarg to the Section 

B. CONTRACTOR: 

Fault or trouble conditions shall be investigated and resolved by the Contractor to the 
satisfaction of the PLC supplier. 

3.03 TRAINING 

A. OPERATIONS AND TROUBLESHOOTING: 

Verify with A WC ifnon-Equipment Manufacturer PLC training is required, many are already 
I furnilinr with the specajkd PLC system. 

hours on-site including training materials and expenses shall be provided for three 
maintenance personnel.] 

[Systems Integrator training is specified in Section 17990.1 A minimum of four man- 

Off-site training shall be provided for AWC's personnel on the operation and 
troubleshooting of the PLC system and fundamental programming techniques. Training 
shall be conducted by a certiffed instructor in the direct employ of the PLC Manufacturer. 

The training shall be structured as a lecture/lab course with hands-on lab exercises 
utilizing PLC system hardware s W a r  to the hardware installed as work of this contract. 
Hardware simulators and programming terminals shall be furnished by the PLC 
Manufacturer. A minimum of [three] days of formal training shall be presented. 



1 7200 Instrument Index, and any conflicts can result in RFxs. When required, A WC will 
normally provide an example. 

Such a summary would not be provided for Equipment Manufacturer PLCs. 
[3.04 PLC INPUT/OUTPUT SUMMARY 

The Programmable Logic Controller I/O Summary provides a listing of PLC 
module requirements, and the assigned input/output points for the specified PLC system. 
The unassigned PLC UO points shall be tagged as spare. The Programmable Logic 
Controller UO Summary is included in Attachment A at the end of this Specification 
Section. 

A. PROGRAMMABLE LOGIC CONTROLLER UO STJBIMARY: 

The Programmable Logic Controller (PLC) UO Summary provides alisting of the 
assigned inputloutput pobts to the specified PLC system. 

The detailed assignment of YO to specific points is provided for information only 
and will be revised and modified throughout the project. Final assignments shall be 
coordinated between the Contractor, the System Integrator, and AWC during 
Construction. 

B. CLARIFICATION OF HEADINGS: 

1. SIGNAL: The signal number consists of a two or three letter prefix 
(indicating the I/O point function) followed by a number identifying the process loop with 
which the UO point is associated. 

2. 
of the I/O point. 

DESCRIPTION: Provides an abbreviated description of the function 

3. SOURCE: Identifies field device that UO point is connected to. 

4. DRAWINGS: Identifies the Drawings on which the UO point is 
referenced.] 

**END OF SECTION** 



SECTION 17330 

REMOTE TELEMETRY UNIT 

When modifiing t h t  specification for use on a project, delete rill Notes to Specifier (NTS) after 
the Specifier teeads the hES. Right click on the "NTS" Style in the listing in the S,WLES AND 
F O M l T I N G  urea, cIick on SELECT ALL - INSTANCE(S), and depress the DELETE button 
on the keyboard. Then scroll through the entire document, checking to emure that all NTS have 
indeed been deleted. 

Edit >Find> bracket"[ "for blank lo be.filled in, alternative claoices, andprovisions that muy 
or may riot be included depending on the application. Delete tcnured alternative choices and 
pp.ovisions LIS appropriate, fill in blanh, and rnodz5 font of the text that is included. 

I RTUfor indoor mounting male changes for outdoor enclosure, as required. 

PART 1 --GENERAL 

1.01 SCOPE 

The Remote Telemetry Unit (RTU) shall include a Programmable Logic Controller(PLC) 
specified in Section 17310 that for process control functions, data acquisition, and communicates 
with the SCADA system Operators at the Central Control Center (CCC). 

The project's RTU, radio, modem, antenna, antenna cables, lightning arrestor, and 
associated components are specified herein. The work includes installation, testing, 
commissioning, PLC programming, facility graphics, and training. 

The Central Control Center programming and graphics shall be [ 3. 

Fhe RTU shall communicate both with the CCC host processor and other RTUs via 
I. 

[The Radio Path Survey to establish the antenna height, direction, and mounting 
shall be performed and submitted within 20 days of the Notice-To-Proceed with the 
project.] 

1.02 REFERENCES 

A. Refer to Section 17000 for the project scope, the System Integrator requirements, 
the submittal requirements, product data requirements, and the coordination 
requirements. 



PART 2-PRODUCTS 

2.0 1 MATERIALS AND QUALITY 

Equipment’rnaterial shall be new, free fiom defects, and industrial-grade, as specified, 

A. SCOPE: 

This section specifies requirements for a remote terminal unit (RTU) cabinet with 
programmable logic controller (PLC) designed to execute discrete and continuous control logic 
with high reliability in industrial applications. 

Provide notification of the Factory Acceptance Test with ten days notice to the Owner 
and Engineer. 

B. RTU PRODUCTS: 

Provide: 

1. NEMA-3R enclosure with: 

a. Two filtered air vents 
b. Two vent fans, 
c. 
d. 
e. 

Breather-drain device on bottom of the cabinet. 
Inner door for the Operator Interface Device mounting. 
[Air conditionhg unit sized by the supplier] 

2. UL 508A recognized shop fabrication of the RTU with specified products. 

3. PLC and softwareper Section 17310. 

4. RTU containing: 

a. UPS backup system rated [500] I ] VA 

b. 1-hour battery backup 

c. 

d. 

12OVac input and 12OVac output. 

Power distribution with circuit breakers to the instruments and 
analyzers. 

e. 

f. 

Surge protection for the RTU equipment, as specified. 

Surge protection for individual instruments, as specified. 

i 

g. Operator Interface mounted on the inside door of the RTU: 
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(1) Modicon Panelview digital display with configuration 
software and communication drivers. 

(2) Communication Port. 

(3) Programming Port. 

(4) PLCPOrt. 

5 .  Radio system: Johnson Data Radio, Part No. 242-4016-610, 
Model T-96SR 

6. Antenna system with cables and mast support per drawings. 

2.02 PHYSICAL REQUIREMENTS 

A. TERMINATIONS : 

Customer interconnect to the termination connectors shall accept 16 AWG wires into 
each position. Quick-disconnect terminations shall be provided to allow disconnecting of the 
wiring to the terminals. 

Remote termination connections shall be provided as DIN rail mount type. Provide 
individual I/O point fusing, ring lug or spade lug field connections, and relay contacts for discrete 
outputs. 

2.03 RADIO 

A. OPERATING FREQUENCIES: 

1. [Operate in the 928/952 MHz. frequency band. 
Specifically: Transmit on 928.18125 MHz. 

Receive on 952.18125 MBi. 

2. . FCC type acceptance under FCC rules Part 94 for operation in a 12.5 
KHz bandwidth]. 

B. ENVIRONMENTAL CONDITIONS: 

The RTU shall be able to operate in environments with the following specifications: 

1. 
2. 
3. 

Temperature range: -30 to +60 deg. C 
Humidity: 95% at 40 deg. C 
Shock and Vibration: MIL 810C Spec. 



C. TRANSMl"ER: 

The RTU shall meet the following transmitter requirements: 

1. Output Power (at antenna port): 5 Watts (+37DBm) max. 

2. Transmitter Attack Time: Less than 1 msec for 90% power 
within 1 KHz of operation frequency 

3. Output Frequency: 928 to 929 MHz 

4. Stability: +/-0.00015% from -30 to +60 
degrees C (for both 12.5 KHz and 25 
KHz channels) 

5.  Spurious/Harmonic Emissions: 55DB 

6 .  Output Impedance: 50 ohms 

7. Modulation Deviation: +/- 5 KHz FM (25 KHz channels), 
+/- 3 KHz (12.5 KHz channels) 

8. Duty Cycle: Continuous 

9. Audio Input Level: Adjustable, -20 to +1- DBm for 5 
KHzdev. 

10. Frequency Response +1 to -3 DB, 20 to 3KHZ 

11. Time Out Timer: Adjustable (2 to 30 seconds) 

12. AFCCircuit: Built in 

D. RECEIVER: 

The RTU shall meet the following receiver requirements: 

1. Sensitivity at the antenna port: 0.3 microvolts (-1 1.7 DBm), for 12 
DB Sinad 

2. Frequency Stability: +/-0.00015% from -30 to +60 
degrees C. (for both 12.5 and 25 
KHz channels) 

3. Frequency Range: 952 to 953 MHz 



4. Selectivity: 

5. Desensitazation: 

6. Spurious/Image Rejection: 

7. Audio Output Levels: 

8. Frequency Response: 

-10 DB rninimurn at adjacent channel 

-70 DB minimum (EM) 

-85 DB minimum 

Adjustable, -20 to +6 DBm 

Flat output: +1, -3 DB, 20 to 6000 
Hz 

Filtered output: +1, -3 DB, 20 to 
3000 Hz 

9. AFC Circuit: Built in 

10. Intermodulation (EIA): -75 DB, minimum 

E. MODEM AND AUXILLARIES DEVICES: 

The RTU shall include the following and comply with these general requirements: 

1. lnputP0wer: 12 to 14 VDC Nominal 

2. Transient Protection: 2500 Volt Isolation on VF YO; 
power supply, keying, and alarm 
circuits. 

3. DataRate: 4800 Baud 

4. Built in Modem: 

5.  Antenna Connection: 

6. UnitHoushg: 

4800 Baud Async Digital Interface. 
RS232 direct 
Interface: RTSKTS time not to 
exceed 10 msecs. 

Type N, female 

Die Cast aluminum enclosye 

F. INTERFACE: 

The Master Station Radio: Existing MDS-2000-HSU “SMART” unit. 

The Remote Station Radio: Provide a Microwave Data Systems Model 971OB. 
Include LED monitoring devices for communication signals: RTS, CTS, TXD, DCD, RXD. (. 
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c 
i The radio shall operate in the half duplex mode with the transmitter keying provided by 

the Remote Terminal Unit.. 

2.04 ANTENNA 

The Broadband Yagi Antenna shall be manufactured by SCALA, model W-900, and 
shall meet the following specifications: 

1. , Frequency Range: 925 to 960 MHz 

2. Gain: 10 DB, minimum 

3. Maximum Input Power: 150 Watts 

4. Lightning Protection: Direct Grounding to mast 

5. Front to Back Ratio: 20 DB, minimum 

6. Connector: Type Ny Female 

7. Mounting Hardware: Weatherproof clamp suitable for direct 
mount to 2 inch SCH, 40 steel pipe 

8. VSWR: 

2.05 LIGHTNING ARRESTOR 

1.5:l m a  (1.35:l typ.) 

A. GENERAL: 

The lightning arrestor shall be by Polyphaseq model IS-5ONX-C2, and shall meet the 
following requirements : 

1. Max. Surge: 50KArnps EEE 8/20 Waveform (based on 
IEEE Std. 28-1974 and ANSI C62.1) 

2. TumonVDC: 60 V. Typical 

3. TurnOnTime: 7x1s after DC Threshold (based on 1 KV/nS 
waveform 

4. Impedance: 50 Ohms 

5. Frequency Range: 900 to 1000 MHz. 

6. VSWR: <=I. 1 to 1 over operating Bandwidth 



7. Insertion loss: <=O. 1DB over operating Bandwidth 

8. Temperature Range: 60 to -30 degrees C. 

B. CONNECTIONS: 

The Arrestor shall have male Type N connectors for the input and the output. 
The Arrestor shall have a flange mounting arrangement to aid connection to ground. 
The Arrestor shall be in a conductive, metallic enclosure. 

C. ANTENNA CABLE: 

The antenna cable shall be 1/2" foam dielectric, manufactured by Andrews Heliax, part 
number LDF5-50A. Two Andrew type L44PLU W"N' male connectors 

2.06 POWER SUPPLY 

A. Single output series power supply 

1. output: 12vDc, 3.4 Amp. 
2. Input: 115VAC 
3. Newark Catalog #89F1271 

B. Single output series power supply 

1. Output: 24VDC, 3.6 Amp. 
2. Input: IISVAC 
3. Newark Catalog #89131264 

C. Two gel1 cell batteries 

1. 12VDC 
2. 6Amph.  
3. 
4. Newark Catalog #99F1805 

Operable to 140 Deg. F. 

2.07 RECORD DRAWINGS 

Submittal .drawings shall be provided as record drawings. The drawings shall be updated 
to indicate the final PLC system configuration including bill of materials, module layout for each 
chassis, individual module configuration switch settings, jumper positions, and final addressing 
of all communication network nodes. 



PART 3--EXECUTTON 

3.01 INSTALLATION AND TESTING 

Installation, testing, and commissioning of the RTU and auxiliary equipment shall be as 
specified in Section 17000, as specified herein, and shall be coordinated with Arizona Water 
Company (AWC). 

The Contractor is responsible for the overall hctioning of the system and shall ensure 
that each device is properly installed, without damage, and without the violation of 
manufacturers’ warranties and installation instructions. Installation shall be under the direction of 
factory trained personnel. 

3.02 INSTALLATION SERVICES 

On-site inspection, testing; and certification of the completed PLC system installation 
shall be provided. Fault or trouble conditions shall be investigated and resolved by the 
Contractor to the satisfaction of the PLC manufacturer. 

3.03 PROGRAMMING AND START-UP 

[ ] shall provide programming of the RTUs and configuration of 
the Master SCADA node. 

Provide 5 days of on-site start-up service and assistance to AWC for testkg and 
debugging of the control system and RTU interface. 

**END OF SECTION** 
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ARIZONA W A  COMPANY 

OONTRACTOR: 

Weber Group LC 
Jeff Wold 
16825 S. Weber Drive 
Chandler, M o n a  85226 

DAfE: Odober 3,201 1 

DMSION: VERDE VALLEY 
SYSTEM SEDONA 

WA: 1 4 7 3  

THIS  IS YOUR NOTICE TO PROCEED WITH THE FOLLOWING PROJECT($): 

DESCRIPTION OF Wow<: PERFORWVUCE AND 

a y e s  U N O  
PAYMENT BONDS 

REOUIRED: 

TOTAL DAYS 

DESIGN, PERMIT, CONSTRUCT AND MAKE 
OPERATIONAC AN ARSENIC REMOVAL FAClLlrY AT 
SEDON4 GOLF RESORT WELL 

ALLOWED: 161 

COlvlPL€llON 
DATE March 12,2012 

Vice President - Engineering Till0 



THE AMERICAN INSTITUTE OF ARCHITECTS 

Bond No. AZC 47934 

MA h u m e n t  A3 12 

Performance Bond 
h y  singular reference to Contractor, swe(y, Owner or other patty shall be urnsiderrd plural where applicable. 

CONTRACTOR (Name and Address): 

Weber Group, LC 
16825 S. Weber Drive 
Chandler, A 2  85226 

OWNER (Name and Address): 

SURETY (Name and Principal Place of Business): 
Merchants Bonding Company (Mutual) 
2 100 Flew Drive 
Des Moines IA 50321-1 158 

Arizona Wafer ComDanv 
65 Coffee POI Drive Suiie 7 
Sedona. Az 86336 

CONTSTRUCTION CONTRACT 
Date: October 3,201 1 
ArKnml: $344,219.85 
Description (Name and Location): Sdona Golf Resort Well ARF 

BOND 
Date (Not earlier than Conmudion Conlract Date): November 2,201 I 
Amount: X346.2 19.85 
Modifications to this Bond: la None a seepage3 

r, 
CONTRACTOR AS PRINCIPAL SURETY 
m n y :   corporate Seal) Company: 
Weber Group. LC 

(Any 2z!;- additional signatures appear on page 3) 

(FOR INFORMATDN ONLY - Name, Addrem and Weph0m.l 
AGENT or BROKER: 

Attorney-In-Fact 

OWNERS REPRESENTATIVE (Architea, Engineer or other 
Pam/): 

BBVA COMPASS INS AGY INC 
2002 E Osborn Rd 
Phoenix. A 2  85016 
602-956;7800 

AIA OUXMENT U 1 2  RIORMANCC WND AND PCIVMtNT W O  DKEMllCR 1984 €0. 9 Au QJ 
M A M E " 4  lNSTlTUTE OF ARCHITECTS, 173s NEW YORK NE., N.W., W W r r t l O N .  D.C. Ma# A3124984 1 



1 The Contractor and the Surely, jointly and severally, bind 
themselves, their heirs, executors, administrators, 
successom and assigns to the Owner for the performance 
of the Construction Contract, which is incorporated hemin 
by reference. 

2 If the Contractor performs the Construction Contract the 
Surety and the Contractor shall have no obligation under 
this Bond, except to participate in conferences as provlded 
in Subparegraph 3.1. 

3 If there c) M Owner Default, the Surety's obligation 
under this Bond shall arise afier 

3.1 The Owner has notified the Contractor and the 
Surety at ib address dewibed in Paragraph 10 
below that the Owner is considering dedanng a 
Contractor Default and has requested and attempted 
to arrange a conference wdh the Contradw and the 
Surety to be held not later than fifteen days after 
receipt of such notice to discuss methods of per- 
forming the Construdlon Contract. If the Owner, lhe 
Contractor and the Surety agree. lha Contractor shall 
b8 allowed a reasonable time lo perform Ihe 
Construction Contract, but such an agreement shall 
not waive the Owner's right, if any, subsequently to 
declare a Contractor Default; and 
3.2 The Owner has declared a Contrador Default and 
formally terminated the Contractots right to complete 
the contract Such Contractor Debut shall not be 
declared earlier than huenly days after the Contractor 
and the SuMy have received notice as provided in 
Subparagraph 3.1, and 
3.3 The Owner has agreed to pay the Balance of the 
Contract Pr(ce to the Surely in accardance with the 
terms of the Construction Contract or to a contractor 
selected to perform the Constiuction ContraGt in 
accordance with the terms of the contract with the 
Owner. 

4 When the M e r  has satisfied the conditions of 
Paragraph 3, the Surety shall promptty and at the Surety's 
expense take one of the following actions: 

4.1 Arrange for the ConlrWr, with cOns8nt of the 
Owner, to perform and complete the Construction 
Contract; or 

4.2 Undertake to perform and complete the Con- 
struction Contract itself, through its agents or through 
independent contractors; or 
4.3 Obtain bids or negotiated proposals from qualitled 
contractors acceptable to the Owner for a contract for 
performance and completion of the Construction 
Contract, arrange for a contract to be prepared for 
execuh'on by the Owner and the contractor selected 
with the Owneh concurrence, to be secured with 
performance and payment bonds executed by a 
qualified surety equivalent to the bonds issued on the 
Cons l ruc t i  Contract, and pay to the Owner the 
amount of damages as described in Paragraph 6 in 
excess of the Balance of the Contrau Price Incurred 
by the Owner resulting from the Contractor's default; or 

4.4 Waive its right to perfwm and complete, arrange 
for completion, or obtain a new contractor and Mth 
reasonable promptness under the circumstances: 

.t After investigation, determine the amount fw 
which it may be Cable to the Owner and, as soon 
as practicable after the amount is determined, 
tender payment therefore to the Owner; or 
Deny liability in whole or in part and notify the 
Owner citing masons therebm. 

.2 

5 If the surety does not proceed as provided in Para- graph 
4 with reasonable promptness, the Surety shall be deemed 
to be in default on this Bond fifteendaysafterreceiptof 
an additional written notice from the Owner to the Surety 
demanding that the Surety perform its obligations under this 
Bond, and the Owner shall be entitled to enforce any 
remedy available to the Owner. If the Surety pn>ceeds as 
provided in Subparagraph 4.4, and the Owner refuses the 
payment tendered or the Surety had denied liability, in 
whole or in part, without further notice the Owner shall be 
entiiled to enforce any remedy available to the Owner. 

6 Afler the Owner has terminated the Contractds right to 
complete the Construction Contract, and if the Surety 
elects to act under Subparqreph 4.1,4.2, or 4.3 above, 
then me responsibilities of the Surety to the Owner shall 
not be greater than those of the Contractor under the 
Construction Contract, and the reSponsibiliti0S of the 
Owner to the Surety shall not be greater than those of the 
Owner under the Constm'on Contract. To the limit of the 
amount of this Bond, but subject to commitment by the 
Owner of the Balance of the Contract Price to mitigation of 
costs and damages on the Construction Contract, the 
Surely is obligated wlthout duplication for: 

6.1 The responsibilities of the Contractor for cor- 
r e d m  of defective work and completion of the Con- 
struction Contract; 

6.2 Additional legal, design professional and delay 
costs resulting from the Conbauofs Default, and 
resulting from the actions or failure to act of the 
Surety under Paragraph 4; and 
6.3 Liquidated damages, or if no liquidated damages 
are specified in the ConstruQion Contract, actus1 
damages caused by delayed performance or non- 
performance of the Contractor. 

7 The Surety shall not be liable to the Owner or others for 
obligations of the Contractor that are unrelated to the 
Construction Contract, and the Balance of me Contract 
Price shall not be reduced or set off on account of any 
such unrelated obligations. No right of action shall accrue 
on this Bond to any person or entity other than the Owner 
or its heirs, executors, administrators or successors. 
8 The Surety hereby waives n o t i  of any change, inclu- 
ding changes of time, to the Cmstmion contract or to 
related subcontracts, purchase orders and other obli- 
gations. 

9 Any proceeding, legal or equitable, under this Bond may 
be instituted in any court of competent jurisdiction in the 
location in which the work or part of the work is located and 
shall be IrWtuted within two years after Contractor Default 
or within two years after the Contractor ceased working 
or within two years afler the Surety refuses or fails to 
perform its obligations under this Bond, whichever occurs 
first. If the provisions of this Paragraph are void or 
prohibitgd by law, the minimum period of limitation avail- 
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able to sureties as a defense in the jurisdiiion of the suit 
shall be applicable. 

10 Notice to the Surety, the Owner or the Contractor shall 
be mailed or delivered to the address shown on the 
signature page. 

11 When thrs Bond has been furnished to comply with a 
statutory or other legal requirement in the location where 
the construction waa to tm perfomed, any provision in 
this Bond conflicting with said statutory or legal 
requirement shall be deemed &Wed herefrom and 
prowsions conforming tD such statutory or other legal 
requirement shall be deemed incorporated herein. The 
intent is that this Bond shall be construed as a statutory 
bond and not as a common law bond. 
12 DEFINITIONS 

12.1 Balance ofthe Contract Price: The total amount 
payable by the Owner to the Contractor under the 
Construction Contract afler all proper adjustments 

MODKlCATlONS TO lH18 BOND ARE AS FOUOHIS: 

have been made including allowance to the 
Contractor of any amounts received or to be 
received by the Owner in settlement of insurance or 
other claims for damages to which the Contractor is 
entitled, reduced by all va l i  and proper payments 
made to or on be- half of the Contractor under the 
Construction Contract. 
12.2 Conswuction Contract: The agreement between 
the Owner and Ihe Contractor Mentififd on the sig- 
nature page, including all Contract Documents and 
changes thereto. 
12.3 Contractor Default: Failure of the Contractor, 
which has neither been remedied nor waived, to 
perform or otherwise to comply with the bms of the 
Construction Contract. 
12.4 Owner Default: Failure of the Owner, which has 
neither been remedied nor waived. to pay the Con- 
tractor as required by the Construction Contract or to 
perform and complete or comply with the other terms 
thereof. 

(Space is provided below for addisonat signatures of added parties, o h r  than those appearing on the mVer page.) 

CONTRACTOR AS PRINCIPAL SUREM 
Company: Company: 

(Corporate Seal) (Corporate Seal) 

signature: signature: 
Name and Title: 
Address: Add-: 

Name and Tile: 
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THE AMERICAN INSTITUTE OF ARCHITECTS 

Bond No. AZC 47934 

AIA Oocument A3 12 

Payment Bond 
Any singular reference Contractor, Surety, Owner or other party shall be considered plural wherr appkable. 

CONTRACTOR (Name and Addre&: 

Weber Group, LC 
16825 S. Weber Drive 
Chandler, AZ 85226 

OWNER (Name and Address) 

SURETY (Name and Principal Place of Business): 

Merchants Bonding Company (Mutual} 
2 100 Fleur Drive 
Des Moines IA 50321-1 158 

Arizona Water Comoanv 
65 Coffee Pot Drive Suite 7 
Sedona Az 86336 

CONTSTRUCTDN CONTRACT 
Dah?: October 3.20 1 I 
Amount: $346.2 19.85 
Description (Name and Location): Sedona Golf Reson Well ARF 

BOND 
Date (Not earlier than Construction Contract Date): November 2,20 1 I 
Amounl: IE346,219.85 
Modifications m this Bond: 0 None 

CONTRACTOR AS PRINCIPAL SURETY 
Company: (Corparate Seal) Company: 
Weber Group, LC Merchants Mi 

Signature: Signature: 
Name and 

Attorney-In-Fact 

OWNERS REPRESENTAM (Architect, Engineer or other 
Partv): 

(FOR /NFORMAT/ON ONLY- N m ,  Addn?~ and B/ephoth?j 
A G E N T a  BROKER: 

BBVA COMPASS INS AGY INC 
2002 E Osbom Rd 
Phoenix. AZ 850 I6 
602-956-7800 
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i 
I The Contractor and the Surety. jointly and severally. 
bind themselves. their heirs, eXeCuton, administrator, 
success01s and assigns lo the Owner to pay for labor, 
malerials and equipment fumlshed for use in the 
performance of the Construction Contract, whlch is 
incorporated herein by reference. 
2 With respect to the Owner, this obligation shall be null 
and void if the Contractor: 

2.1 Promptly makes payment, diredly or indirectly, 
for all Gums due Claimants, and 
2.2 Defends, indemnities, and holds harmless the 
Owner from all claims, demands, llens or suits by any 
person or entity who furnished labor, materials or 
equipment for use in the performance of the 
Construction Contract, provided the Owner has 
promptly notified the Contractor and the Surety (at 
the address described in Paragraph 12) of any 
claims, demands, liens or suits and tendered defense 
of ouch claims, demands, liens or suits to the 
Contrador and Ihe Surety, and provided there is no 
Owner Defaul. 

3 With respect to Claimants, this obligation shall be null 
and void if the Contractor Promptly makes payment, 
directly or indirectly, for all sums due. 

4 The Surety shall have no obligation to Claimants under 
this 6md until: 

4.1 Claimants who am employed by or haw a direct 
conlract with the Contractor have given notice to the 
Surety (at the address desuibd in Paragraph 12) 
and sent a copy, or notice thereof, to the Owner, 
stating that a claim is being made under this Bond 
and, with substantial accuracy, the amount of the 
claim. 
4.2 Claimants who do not have a direct contract with 
the Contractor: 

.1 Have furnished written notice Io the Contractor 
and sent a copy. or nobce thereof, to the 
Owner, within 90 days afler having last per- 
formed labor or last furnished materials or 
equipment included in the claim stating, with 
substantial accuracy, the amount of the claim 
and the name of the party to whom the mater- 
ials were furnished or supplied or for whom 
the labor was done or performed; and 

.2 Have either received a rejection in whole or in 
part from the Contraactor. or not received within 
30 days of furnishing the above notice any 
communication from the Contractor by which 
the Contractor has indicated Ihe claim wll be 
paid directly or indirectly; and 

.3 Not having been paid within the above 30 days, 
have sent a written notice to the Surety (at the 
address described in Paragraph 12) and sent 
a copy, or notice thereof, to the Owner, stating 
that a daim is being made under thls Bond and 
enclosing a copy of the previous written notice 
furnished to the Contractor. 

5 If a notice required by Paragraph 4 is given by the 
Owner lo the Contractor or lo the Surety, that is sufficient 
compliance. 
6 When the Claimant has satisfied the conditbns of 
Paragraph 4. the Surety shall promptly and at the Surely's 
expense take the following actions: 

6.1 Send an answer to the Claimant, with a copy to 
the Owner, within 45 days a& receipt of the claim, 
stating the amounts that are undisputed and the 
basis for challenging any amounts that are disputed. 

6.2 Pay or arrange for payment of any undisputed 
amour&. 

7 The S u w s  total obligation shall not exceed the 
amount of this Bond. and the amount of this Bond shall be 
credited for any payments made in good faith by the 
Surety. 
8 Amounts Owed by the Owner to the Contractor under 
the Construction Contract shall be used for the 
performance of Ihe Construction Contract and to satisfy 
claims, i f  any, under any Construction Performance Bond. 
By the Contractor furnishing and the Owner accepting this 
Bond, they agree that all funds eamed by the Contractor 
in the performance of the Construction Contract are 
dedicated to satisfy obligations of Ihe Contractor and the 
Surety under thQ Bond, subject to the Owner's priority IO 
use the funds for the completion of the work. 

9 The Surety shall not be liable to the Owner, Claimants 
or others for obligations of the Contractor that are 
unrelated to the Construction Contract The Owner shall 
not be liable for payment of any costs or expenses of any 
Claimant underthls Bond, and shall have underthis Bond 
no obligations to make payments to, give notices on 
behalf of, or otherwise have obligations to Clabnants 
under this Bond. 

10The Surety herebywaivesnotice ofanychange, 
including changes of time, to the Construction Contract or 
to related subcontracts. purchase orders and other 
obligations. 

11 No suit or action shall be commenced by a Claimant 
under this Bond other than in a court of competent juris- 
didion in the bcalion in which the work or part of the work 
is located or after the expiration of one year from the date 
(1) on which the Claimant gave the notice required by 
Subparagraph 4.1 or Clause 4.2.3, or (2) on which the 
lasl labor or service was performed by anyone or the last 
materials or equipment were furnished by anyone under 
the Conslrudi  Contract, whichever of (1) or (2) first 
occurs. If the orovisions of this Paragraph are void or 
prohibited by law. the minimum period of limitation 
available to sureties as a defense in the jurisdiction of Ihe 
sult shall be applicable. 

12 Notice to the Surety, the Owner or the Contractor shall 
be maiied or delivered to Ihe address shown on the 
signature page. Actual receipt of notice by Surely, the 
Owner or the Contractor, however accomplished, shall be 
SuftiCient compliance as of the date received at the 
address shown on the signature page. 
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13 When this Bond has been furnished to comply with a 
statutory or other legal requirement in the location where 
the construction was to be performed, any provision in 
this Bond conflicting with said statutory or legal 
requirement shall be deemed deleted herefrom and 
provisions conforming to such statutory or other legal 
requirement shall be deemed i n a o w t e d  herein. The 
intent is that this Bond shall be construed 89 B statutory 
bond and not as a common bw bond. 

14 Upon request by any penon or entity appearing to be 
a potential beneficiary of this Bond, the Contractor shall 
pmpt ly  furnish a copy of this Bond or shall permit a copy 
to be made. 

15 DEFINITIONS 
15.1 Claimant: An individual or entity having 8 direct 
contract with the Contractor or with a subcontractor of 
the Contractor to furnish labor. materials or 
equipment for use in the petfonnance of the Contract. 

The intent ofthis Bond shall be to include without 
limitation in Ihe terms “labor. materials or equipment” 
that part of water, gas. power, light, heat. oil. 
gasoline. telephone service or rental equipment used 
in the Construction Contract, architectural and 
engineering sewices required for perbmanca of the 
work of the Contractor and the Contractor‘s 
subcontractors. and all other items for which a 
mechanic’s lien may be asserted in the jurisdiction 
where the labor, malerials or equipment were 
furnished. 
15.2 Construction Contract: The agreement between 
the Owner and the Contractor identifmd on the 
signature page, induding all Contract 
Documents and changes thereto. 

15.3 Owner Default Failure of the Owner, which has 
neither been remedied nor waived. to pay the 
Contractor as required by the Construction Contract 
or to perform and complete or comply with the other 
terms thereof. 

MODIFICATIONS TO THIS BONO ARE AS FOLLOWS: 
Section 6 i s  modified by adding section 6.3. 
6.3 The Surety’s failure to discharge its obligations underthis Section 6 shafl not be deemed toconstitute a waiver of 
defenses the Surety or Contractor may have or acquire as to a claim. However, if the Surety fails to discharge its 
obligations under this Section 6, the Surely shall indemnify the Claimant fir the reasonable attorney’s fees the Claimant 
incurs to recover any sums found to be due and owing to the Claimant. 

(Space is provided below for additional signatures of added parties. o a r  than thow appearing on the cover page.) 

CONTRACTOR AS PRINCIPAL 
Complny: 

Signature: Signature: 
Name and Title: 
mass: Address: 

Name and Title: 

AM DOCUMENT A322 0 PERFORMANCE 80ND AN0 PAWENT BONO 0 DfCMBER W EO. 0 ALU 
THE AMERICAN 1NSTITUTE OF ARCIiITECTS. 1735 NEW VORM Am., N.W. WASHMCTON, D.C. 20008 A112-1984 6 



BONDING COMPANY Bond #: AZC 47934 
POWER OF ATTORNEY 

K m M  Fefsons 8 y  These PmseNs. that the MERCHANTS BONDING COMPANY (MUTUAL). a corporation duly organized under 
the bws of the State of Iowa. and having b principal ofRce in the Cny of Des Moines. County of Pok. Slate of Iowa. hath made. 
constituted and appolnled, and does by IheSe presenls make, constitute and appoint 

Jcssih Culliver 

of Phoenix and Slate cf AZ its Ins  and lawM Atlomey-in-Fact. wlth full pmwr 
and authority hereby confened In its name, place and stead, to sign. exeurle, and deUver in Iis behalf as surety any 
and all bonds. undehkings. recognuances or other wriltm obliilions ~n the nature Ihar8of. subject to the limitation that any such 
instrument shall no1 exceed Ihe amount of. 

TWENTY MILLION ~s20,000,000.00~ DOLLARS 
end to bind the MERCHANTS BONDING COMPANY (MUTUAL) themby as fully and to the same extent as if such bond 01 
underlaking was signed by the duly authorized oBcers of the MERCHANTS BONDtNG COMPANY (MUTUAL), and all the acts of 
said Anorney-in-Fact. pursuant to the authority herein given. are hereby ratifed and confirmed. 

This Power-of-Attorney is mede and ewecoled pursuant to and by authodly of me following By-Laws adopted by the Board of 
Diredors of the MERCHANTS BONDING COMPANY (MUTUAL) on April 23.2011. 

ARTICLE VI, SECTION l(c)  - The Presidenl, Secretary. Treasurer. or any AssisIan1 Treasurer or any Assistant Secretary or 
any Vice President shall haw pnvver and authority to appoint Attorneys-In-Fad and lo authodte them lo e d e  on behalf of 
the Compmy. and attech the seal of lhe Company thereto, bonds and undertekinge, recognizances. contra& of d e w i l y  
and other wrillngs obllgalory In the nature thereof 
ARTICLE VI. SECTION l(d) - The signature of any authoeed officer and the seal of thtt Company may be afWd by 
iacsimile or electronic transmissfon to any Power of Anomey or CetWkatbn thereof authodzing me enecutbn and denvery of 
any bond, undertaking, resmgnizance. or othsr suretyship obligations of the Company. and aoch signatua and seal when so 
used she# haw, tha same force and effect as though manualb axed 

In Wtness Wteretof, MERCHANTS BONDING COMPANY (MUTUAL} has caused these presents to be signed by its W&nt and 
its corporate seal to be hereto affiied. this 27th day of October , 2010 . 

STATE OF IOWA 
COUNTY OF POLK E$. 

On this 2'7th day of 
who being by me duw sworn did say that he is Prkident of the MERCHANTS BONDING COMPANY (MUTUAL). the corporation 
described in the foregoing insbument. and that the seal affixed lo the said instrument (B lhe Corporate Seal of the wid Cosporation 
and Lhat the said imrtrurnent was signed and sealed in behalf of said Cwporatlon by authwlty of Its Board of Directors. 

In Tesllmony Mereaf. I have henunlo set my hand and Muted my ORiael Seal at lhe City of Des Moines, Iowa. the day and year 
rid above witten. 

October 201 0 , belwe me appeared Lany Taylor, to me personally  know^. 

STATE OF IOWA 
COUNTY OF POLK 6s. 

I, Wliam Warner, 1.. Secrelary of the MERCHANTS BONDING COMPANY (MUTUA$). do hereby oerti that Ihe above and 
loregoing Is a true end corw cow of Ihe w m R - O F - A n O R N w  e x m d  by raid MERCHMS LNDiNG COMPANY 
(MUTUAL). Hnrrch is still in full form and effect and has not been amended or rewkea. 

POA 0005 (WI  1) 
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ARIZONA WATER COMPANY 

1 

7. 

8 

10 

CONSTRUCT ARSENIC REMOVAL FACKF-TY IN AcCOWMNCE WlTH SCOPE OF WORK AN0 REQUIREMENTS AS DEFINED IN REQUEST FOR 
PROPOSAL DATED, AUGUST 26,201 1 AND ARSENIC REMOVAL FACILITY TECHNICAL SPECIFICATIONS DATED, AUGUST 26.201 i 

era** 4 



ARIZONA W A T E H  COMPANY 

CONTRACTOR I/\~OLW Ge 8 9 - L r 8  C VEROE VALLEY I 

DESCAPTION 
OF-ojECF DESIGN, PERMIT, CONSTRUCT AND MAKE OPERATIONAL AN ARSENIC REMOVAL 

FACtLITY AT SEDONA GOLF RESORT WELL. 

UNIT P R W  TOTAL COST 



.. ,_I . . . . . . .  . . . . . . .  ~ , , ~  







!I 
/ 

be 

e 

$4 
’461 
f’ 

I 



rB - 
&- 
[B - 





i 

c 

N 

I "  
94 e >  

Y 

.-- 
el 



B a  'B 
I 

I 
!5j 





i 



. 



' i 



-- i __l_l 



P 

x 

i 

I 

v-. 



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 
CERTIFICATE OF ARPROVAI, TO CONSTRUCT 

WATER FACILITIES 

1 ADEQ Fue No: 201 10287 LTFNo: 55384 I 
System Name: Valley Vista System Number: 13-1 14 I 

I Project owner: Arizona Water Company I 

I 
.. 

Address: P 0 Box 29006, Phoenix, AZ 85038 

Project Location: Sedona County : Yavapai 

Description: lNSTALLATION OF NEW SORPTIVE MEDIA ARSENIC FILTER 
USING GFH MEDIA TO REPLACE EXISlTNG ARSENIC TREATMENT 
AT THE SEDONA GOLF COURSE WELL. FAClLlTY WILL TREAT UP 
TO 300 GPM. 

Approval to cartstrmt the above-descrikdfaculdes as represenfed in the approved documen& on 
p e  wifh the Arizona Dep-enf of Environmental Qua@ i s  hereby given subject to provisions 
I through 5 continued on page 2 through 2 

I .  This project must be constructed in accordance with all applicable laws, including Title 49, Chapter 2, 
Article 9 of tbe Arizona Revised Statutes and Title 18, Chapter 5, Article 5 of the Arizona 
Adminkrative Code. 

2, Upon completion of construction, the engineer shall fill out the Eogineer's Certificate of Completion 
and forward it to the Central Regional Office located in Phoenix. If all Wuirements bave been 
completed, that unit will issue a Certificate of Approval of Construction. R18-5-507(B), Ariz. , 

Admin.Code. At the project owner's request, the Department may conduct the final inspection 
required pursuant to R18-5-5M(B); such a request must be made in writing in accordance with the 
time requirements of Rl8-5-507(C). Ark. Admin. Code. 

3. This certiflcate will be void if construction has not started within one year after the Certificate of 
Approval to Construct is issued, there is a halt in construction of moTe than one year, or construction is 
not completed within three years of the approval date. Upon receipt of a written request for an 
extension of time, the Department may grant an extcnsion of time; an extension of time must be in 
writing. Rl8-5-505(E), Ark. .Admin. Code. 

4. Operation of a newly constructed facility shall not begin until a Certificate of Approval of Construction 
has been issued by the Department. R18-5-507(A), Ariz. Adinin. Code. 

Reviewed by: AD4 
By: / z @ w  I% 

/ D a d  
Engineering Review Section 
Water Quality Division 



APPROVAL TO CONSTRUCT 
ARSENIC TREATMENT PLANT 
ADEQ FILE No. 201 10287 
PAGE % OF 2: PROVISIONS CONTINUED 

5. The Arizona Department of Environmental Quality’s review of this application 
was subject to the requirements of the licensing time frames (“LTF”) statute under 
Arizona Revised Statutes (“A.RS.”) fi 41-1072 through fi 41-1079 and the LTF 
rules under Arizona Administrative Code (“A.A.C.”) R18- 1-50 1 through R 1 8- 1 - 
525. This Notice is being issued within the overall time frame for your 
application. 

ADEQ hereby approves your application for Approval to Construct Water 
Facilities under A.R.S. fi 49-35 1, Your copy is enclosed. 

This decision is an appealable agency action under A.R.S. 5 41-1092. You have a 
right to request a hearing and file an appeal under A.R.S. 0 41-1092.03(B). You 
must file a written Request for Hearing or Notice of Appeal within 30 days of 
your receipt of this Notice. A Request for Hearing or Notice of Appeal is filed 
when it is received by ADEQ’s Hearing Administrator as fdllows: 

Office of Administrative Counsel 
Arizona Department of Environmental Quality 
1 110 W. Washington Street 
Phoenix, AZ 85007 

The Request for Hearing or Notice of Appeal shall identify the party, the party’s 
address, the agency and the action being appealed and shall contain a concise 
statement of the reasons for the appeal. Upon proper filing of a Request for 
Hearing or Notice of Appeal, ADEQ will serve a Notice of Hearing on all parties 
to the appeal. If you file a timely Request for Hearing or Notice of Appeal you 
have a right to request an informal settlement conference with ADEQ under 
A.R.S. 0 41-1092.06. This request must be made in Writing no later than 20 days 
before a scheduled hearing and must be filed with the Hearing Administrator at 
the above address. 

Please contact Adrian Dumitrescu at 602-771-4201 or a&@dea.gov if you 
have questions regarding this Notice or the Certificate of Approval to Construct. 

mailto:a&@dea.gov
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Dewripti 'n of Violation 9 Violation 
Fire Code # 

*J ddT$ f i A / ) 7 L  fA&'p&& rLdh/ 

d/L3LArtoNLI: nkv5& A 

. Sedona Fire District - R // Y Z ~  

Correct By: 
(dote) 

d CJ3RTLFICATE OF OCCUPANCY APPROVAL / NO VIOLATIONS 

RE-INSPECTION DATE (if applloabls); 
L 

The jforns noted above are in violation of Sedana Fire Disiricr's Fire 
Code. Thin is an official notice of code violarion raqulrlne comeation 
within the specified time, Failure to comply with these requiremenls 
may load to lcgol action. This inspacrion is intended for your safety and 
the safely of the citizens of Sedona Fire District. Ynwr cooperah is 
greatly apprcciatlsda For mom information cnncurning this inspcctlan, 
call (928) 282-6800, 

. 

Form: 10/08/08 Code References on Back 

~. . - 

File #: 
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Water Quality Associarion 
Infernational Headquarters & Laboratory 

1151 Naperville Road 
Lisle, Illinois 60532-3696 USA 
Phone 630 505 01 60 
Fax 630 505 9637 
ww.wqa.org 

A not-for-profit o!ganizarion 

Water 
Quality ASSOCIATION 

GOLD SEAL CERTIFICATE 
This is to certify that the drinking water system component herein has been 
independently tested and certified by the Water Quality Associution in 
accordance with "Drinking Water System Components - Health Effects, I f  

NSF/ANSI-61. The material safety of the component listed hns earned the 
Gold Seal. 

Manufacturer: 
Address: 

Model: 

ResinTech, Inc. 
160 Cooper Road 
West Berlin, N J 0809 1-9243 
SBGl-HP 

Brand: NIA 

Product Type: Ion Exchange Resin 

Sue: 16 - 50 mesh 

Water Contact Temp: CLD 23 

Water Contact Material: SYN 

Listing Notes: Anion Resin 

Certificate Type: Final 
Issue Date: 
Expiration Date: 
Test Unit Number/ 
Conformance Method: 61 79.0803C.02 
Certificate Number: CRT.052108.61790803CO2 

Wednesday, May 2 1,2008 
Monday, January 2 I ,  20 1 3 

ZF&aY eade 

Effective Date 

http://ww.wqa.org


YAVAPAI COUNTY DEVELOPMENT SERVICES 
Zoning Clearance and Building Permit , 

500 South Marina Street 
Prescott, AZ 86303 Cottonwood, AZ 86326 

10 South 6th Street 

(928) 771-3214 (928) 639-8151 

Permit No. P12012000296 Urban Issue Date 2/16/20 12 

Appl. No A12012000270 U7/20 12 Parcel Number: 405-53-218 

Receipts 

ENTRY DATE -0 AMOUNT 
2/7/20 12 00000553 $100.00 ' JAMESLUGAR 

2/16/20 12 00000726 $348.13 

RANDY BUTLER 

$448.13 

Permit Type: 329 Structures Other Than Buildings Est. Value: $ 18,000.00 

Calculated Value: $ 18,000.00 

Permit Dacfiption: ELECTRICAL ADD TO EXISTING ARSENIC Clerk CJL 

Place Inspection Record Card and approved plans at building site, protected from weather and damage. Construction must begin within 180 
days of the date of this permit. Substantial progrea must be demonstrated every 180 days or this permit will EXPIRE rnd become NULL and 
VOID. It is the rcsponsibility of the property owner, not Yavaprt County, to determine the correct location of all property lines. 

REPLACEMEiNT SYSTEM 

IVR Permit Number: IVR Pin Number: 

Situs @trees Addrew 

I 990 CROWN RIDGE RD I I 

1 ProDertv Owners Name 
ARIZONA WATER COMPANY 
Malline Address 
PO BOX 29006 
PHOENIX, AZ 85038 

Contractor Name 
HYDRO CONTROLS AND PUMP SYSTEMS lNC 
SUITE 7 260: 

Sales Tax#: 20165248 4 

I, as owner of the property, or my employees whose wages 8s 
their sole compensation, will do the work solely, and the structure 
is not intended or offered for sale. The Contractor's License Law 
does not apply to any owner of prpperty who builds or 
improves thereon and who does such work himself of through his 

own employees, provided that such improvements are not 
intended or a l t e d  for sale. If, however, the building or 
improvement is sold within one year of completion, 
the ownerhuilder will have the burden of proving that he did not 
build or improve for the purpose of sale. 

2 W TOWNLBY AVE 

License No/Class/Expiration Date: 232307 232308-L 29 L 11-4/1/2009 

Bond 
N/A 

Insurance 
NfA 

I hereby affirm that I am licensed under provisions of ARS 32-1 169 and my license is in full force and effect. 
I hereby af?im that I have a certificate of Worker's Compensation Insurance or a certified copy thereof ARS-23-96 1 

Charges 

General Ledper DescriDtion CharPe 

DS Document $15.00 
BS Building Revenue $l00.00 
BS Building Revenue $70.63 
BS Building Revenue $262.50 

$448.13 



~~ ~ ~ ~~ ~~ 

APPLICANT 
The app4lcant wbosc algnature a p p u n  on the aWOmCnYhg plot pfm, R) PrOptrty owner, or who io acting on autborlly from the pmparty owner, by rubmifflag thh 
nppllcatlon agreed to bulld In accardance with all ippllwblc State and county lawn, codesj and ordinance+ end to requslt inapectiom as required, to adhere to p l a ~  and 
apecfflcatlona w submitted with any rorrertbns, and to obfaln a final I M P ~ O I I  ofthlr alructure prior lo occnpnncy. It la tbe applicant's ~ponslbllity to review tbclr 
deed rrrtrictimdcc&R'r, and checkwith their home ownen rssDciatiw prior to submitting Tor a bulldinghoning clearance permit. 

HYDRO CONTROLS AND PUMP SYSTEN SUITE 7 

Properly Location Scction: 24 Townshio: 16 N Range; 05 E 
Flood Control 

2602 W TOWNLEY AVE 

1 
No District Review was performed. 

Plan Check 
Gradhe: Woodstove IW p& Elect x Meeh PlanCheekTvpe NEW 

OCCUD: #Floors Tvoe Const FlrLiysID TVD e Roofing Ext Wall Cover Length m&iJ& 
U VB 
Area GarAres Acc.Area #Rooms #Bdrms #Baths Loads: 

2014050 

ADDrOVed A420 120001 92 Occ h a d :  Sorinkler Rea. 

Soecial Conditions: Electric Up-Grade 
ELECTRICAL ADD TO EXSTING ARSENIC REPLACEMENT SYSTEM 

SEPTIC # I 
t 

Reviewing Agencies requiring Final Approval: 

Building Safety Final 

ACCESS #: Y J194 1 7 
NCR 

Related Permits: 



I ce!tify Lha! Pam authorized by the property owner to make this application, that all 
informath provided for this application is correct end that this plot plan, aa part of the 
permit, indicates all structures (including fences, walls, and pads), correct property and 
building dimensions; setback distances; legal access slid easements; road cub; walls andlor 
any watercourse (including waslies, drainage ditches etc.) on or withm SO' ; 100' and 

ctively of the property. We agree to conform to all applicable laws of this 
I 

____I____._____" 

Area Map for parcels exceeding 2 
acres or with dimensions over 300' . 

2 18 * 
6 

Ynvapni County. Coo-rdinated Permit Process 
Plot Plan Sketch and Affidavit . 

I I I 

Must be drawn to scale per checkIist on back of this form, 

LAND USE DATE: TOTAL SHIELDED LUMENS: 
APPROVAL BY: 

a!% 
Stories: 

~ 

Height: 

Slope: 

FY : 

RY: 

EY: 

iY: 

2C: 

Aot Area 

dot Yo 

)ensity 
ked: 

- 
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20 April 2012 

Mr. Andrew J. Haas, EIT 
Engineer 
Arizona Water Company 
3805 N. Black Canyon Hwy. 
Phoenix, AZ 85015 

-e 
Tres Consulting Rig Engineers 

Hand Delivery 

RE: Approval Of Construction Documents: ADEQ FiIe No. 20110287 
Arizona Water Company - Arsenic Removal Facility Upgrades 
Sedona Golf Resort Well, Yavapai County, AZ 

Dear Mr. Haas: 

Tres Rios Consulting Engineers is providing the following documents to the Arizona 
Water Company (“Company”) with regards to the approval of construct (“AOC”) permit 
for the Arsenic Removal Facility Upgrades for the Sedona Golf Resort Well site in 
Yavapai County, Arizona. The documents enclosed with this letter anz duplicates of the 
documents submitted to the Arizona Department of Environmental Quality (“ADEQ”’). 

e 

One (1) Each: Full-size (24”x36”) As-built Drawings. 
One (I) Operations 8t Maintenance (“OBtM”) Manual. Includes a CD of the mtk O&M 
ManUaI. 
Transmittal Lertter dated April 11,2012 to ADEQ forthe AOC Submittal. 
ApprovaI To Construct (ATC Pennit). (3 pages) 
Engineer’s Certificate of Completion and Find Inspection. (1 page). 
Data Required with ECC. (1 page). 
Laboratory Test Results for the following parameters: (8 pages). 

o Bacteria (absent) 
o Arsenic in groundwater (pmtreatment) = 0.0353-mgL 
o Arsenic afkr Vessel A ( m d )  = nondetect 
o Arsenic after Vessel E3 (!mated) =nond&ect 

Photos of Arsenic Removal Facility construction and media loading (1 pages). 

As always, please feel &e to call us at (480) 755-1042 if you have any questions. 

Sincerely, 

Blake E. Abts, PE 
Water & Wastewater Engineer 
Tres Rim Consulting Engineers, Inc. 

Enclosures 
XC: Andrew J. Haas -Engineer, Arizona Water Company 

230 W. Baseline Road, Suite 101-A Tempe, Arizona 85282 (480) 755-1042 Fax (480) 755-1043 



Technical Services, Inc. 

c 17831 North 25th Avenue Phoenix, At 85023 
P (802) 3244100 F (602) 3244101 

11 April 2012 

Jeff Wold 
Weber Group LC 
16825 S-Weber Drive 
Chandler, AZ 85226 

RE: Drinking Water 

Laboratory Work Order No.: 2040595 

Legend Technical Services of Arizona, Inc. is pleased to provide the enclosed analytical results for the 
aforementioned project. These results relate only to the items tested. This m e r  letter and the 
accompanying pages represent the full report for these analyses and should only be reproduced in lull. 
Samples for this project were received by the laboratory on 04/06/12 16:32. 

The samples were processed in accordance with the Chain of Custody document and the resub 
presented relate only to the samples tested. The Chain of Custody is considered part of this report. 

AN samples will be retained by LEGEND for 30 days from the date of this report and then discarded 
unless other arrangements are made. 

This entire rep& was reviewed and approved for release by the undersigned. 
questions concerning this report, please feel free to contact me. 

If you have any 

Sincerely, 
LEQEND TECHNICAL SERVICES OF ARIZONA, INC. 

6arbara Frank 
Client Services Representative 
(602) 3268100 

This leborafory repoft is conlidentiel and is intended far the sole use of L EGEND end it's djenf. 



Weber Group LC Project: DhkinpWaler 
18821 S.WW Dnve 
Chandler, A2 66228 Project Manager: Jeffw w11n2 13.42 

Project Nunber: SdoM Gon R w r t  ARF 13114 4Y12 R.P0M: 
t 

ANALYTICAL REWRT FOR SAMPLES 

&mpblD L.bomcory ID W d X  m plbc&.mplrd D.t.Rcc.ivad 

ARF WE (PM on Fw Pod) 204059501 Drinking Water Grab -12 1438 0410W12 1632 

Well (WeUwSter) zwo586.QL Drinldng Water Grab 04105112 15:m M 2  18332 

Tank A (Tank A - East) a4aw&cn DrInking Water Grab 041DY12 15:m 04mYI2 1632 

Tank6 (TankB-Wed) 2040585-w Drinlung Water Grab -2 1508 m 2  1632 

AB Lead Lag (A to B Lesdhg) 2o4068605 Orinking Water OIpb -12 15 08 W 2  1832 

Sample Condltlon Upon Recelpt: 

Temperature: 2.30 C 
All samples were received in aocepiaMe wndWon unless nobd othem'se in the case 

narrative. 

Case Narrative: 
Holdlng TIM: 
OAlQC Cllterla: 
Certlticatkno: AZ(PHX)0004, AZ[TUC)OOO4, AIHA#lO2S82, CDC ELITE Member. 
AccredWon is applicable only b 
comnents: 

AH holding times wre met unless otherwise qualified. 
All analyses met method requirements unless olheFwise qualified. 

test methods specitbd on ea& scope of acereditation held by LEGEND. 
There were no problems encountered during the prooessing of the samples, unless otherwise noted. 
All samples were analyzed on a 'W bolsis unless designated as "dry wight'. 

Client noWied via miao analyst of the nondetecton 04107A2 @ 1135- BF 

Jeff W l d  with Wber Group LC notilied Project Manager. Barb Frank, on 04/11/12 ta change PWS 
number to read 13-1 14- BF 
Revised reporton 04Ml112- BF 



Weber Group Lc 
18825 S.Weber Drtve 
Chandler, AZ 85226 Project Manager: Jeff Wold 04/11/12 1342 

Project: Drinking W r  
Project Number. Sodono Golf Resort ARF W414 W12 m@ort& 

-w RellUll PU Unils 0ilUtbnB.tch Pfepared AnaMed MeUlod Notes 
Legend Technical Services of Arizona, Inc. 

J 
Microwogy 

Total Coliforms Abrenl PIA 1 a-mo1.w W Y ( 2 1 7 I 8  WWI117S4 S M Q Z I ~  

E. coli Abaetll PIA 1 8ZWl62 W Y ( 2 l l d l  M R 1 1 7 a  SM9p38  

~~ 

ResuH W L  Units DiMIonBslch Premed Anaked Method Noins 1 
Legend Technical Servioes of Arizona, Inc. 

I 

Total Metals 

h W  Result PU Units Dil~R'm Baeh Prepared Analyzed Method Nalrs i 
Legend Technical Services of Arizona, Inc. 

Total Metals 
<0.0010 

a m  Rewll PQL Unils DilulionBalch Prepared Anslyzcd Method Notes I 
Legend Technical Servicas of Arizona, Inc. 



/ 

Weber omup LC Project: DlinklngMer 
16825 S.Weber Drhre 
Chandler, AZ 85226 

Project Number: SBdona Odf Resort ARF 131744LVl2 Il.portrcl: 
Wl Ill 2 13:42 Project Manager: Jeff Wold 

Mtcroblology - Quallty Control 

Legend Technical Services of Arizona, Inc. 

Reponng SpCe Some 9bREC RPD 
AmW Rewlt Umit Units Lever RewN M E C  Urnits RPO Umi Notsr, 

Batch B2W182 - micro prep 

Blank (B2D0182-BLKl) Frcpemd6 Analyze9 04kWI2 

E. coli Absenl PIA 
Total Coliimr, Pbsent PIA 

Legend Tedrnicsl servlcea of Afkona, Inc. 

LabarsdDryMbtkOtderNo.: 2wosB5 t, 





._. . . . . - . . . .. _....... -- I._ . . ". 
.. . , .  . .  .. 

w-0: #:a 'os+y-. * .  

Lqend Technical Services of Arizona. Inc. 

Lpborpaoy W Ordsr No.: 2040595 



I Legend Technical Sewha of Arizona, Inc. 

Labomwry Writ Order No.: 20405g5 
( 



+ 

Weber Group LC Project: DrkrldngWter 
16825 S.Wber Drive 
Chandler, A2 85228 Project hnager: Jeff VWd 04/11n2 $342 

Project Number: Sedona Golf R680rt ARF 13114415112 w: 

Matrix Spike (81D0122MSl) Source: 20406BWd -6 04.t~/f2 
Arsenic OSt277 O.Wl0 0.0260 o.ooo8 109 70-130 

M a x  Spike Dup (euw, 122HISDl) Source: 20406~691 I % P . Y ~ % ~  m: W W 2  

Arsenk 0.0283 0 . ~ 1 0  m g ~  a m  0.00013 iii mi30 2 20 

Batch BZD0230 - EPA 200.8 

Blank (B2D02SO-BLKl) Rqamdwtm72 Analyted:ouIa*2 
Arsenic ~0.0010 o.mio m g ~  

Lcs (B2wzs0ss1) Fhpnre& oaxw2 AnEiymd: OVlW2 

Atseoic 0.0137 O.Wl0 l&yL 0.0250 95 85-115 

Matrix Spike (BZD023OM81) Source: 204058801 tJ4QWi2 Mm: Wfm2 
Amek 0.0731 0 . ~ 1 0  In@. 0.0250 0.0473 103 70-130 

MoMx Spike DLIP (B2D029o.MsDl) Source: -41 RtwnW -2 AWyzaj: W W 2  
Amenic 70-130 2 20 0.0718 0.00io r n p ~  0.0250 0.0473 



, 

Dirrdion Photo 
Taken: 

Desclfption: 

GFH Filter Media Loading 

Ditactbn Photo 
Taka: 

Description: 

Arsenic Removal System 
Vsssds and Valve 
Manifold. 







ENGINEERING REWEW SECTION 

DATA 
1. 

2. 
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Janice K. Brewer 
Governor 

ARIZONA DEPARTMENT 

ENVIRONMENTAL QUALITY 
OF 

1 1  10 West Washington Street Phoenix, Arizona 85007 
(602) 771 -2300 azdeq.gov Henry R. Oarwin ' 

director 

APPROVAL OF CONSTRUCTION 
Project Description: Sedona Golf Resort. AOC Permit for installation of Arsenic removal facility using 

GFH sorption media to treat up to 300 gpm. 

Location: Sedona, Yavapai County, A2 

Project Owner: Arizona Watq$ompany 
Address: P.O. Box 29006, Phoenix, A2 85038 

The Arizona Department of Environmental Quality (ADEQ) hereby issues an Approval of Construction for the above- 
described facility based on the following provisions of Arizona Administrative Code (A.A.C.) R18-5-507 et seq. 

On January 20,2012, ADEQ issued a Certificate of Approval to Construct for the referenced project. 

On April 1 I ,  2012, Jeffrey Bower, P.E., certified the following: 

rn A final construction inspection was conducted on April 6,2012; 
rn The referenced project was constructed according to the as-built plans and specifications and ADEQls 

rn Water system pressure and leakage tests were conducted on April 4,20 12, and the results were within the 

rn The water treatment system was disinfected according to an ADEQ-approved method; and 
rn The applicant has the right to appeal this AOC Permit. Appeal information is on reverse side of this Permit. 

Microbiological samples were collected on April 5,2012 and analyzed on April 6,2012 by Legend Technical Services 
of Arizona, ADHS License No. AZ0004. The sample results were negative for total coliform. 

This Approval of Construction authorizes the owner to begin operating the above-described facilities as represented in 
the approved plan on file with the ADEQ. Be advised that A.A.C. R18-5-124 requires the owner of a public water 
system to maintain and operate all water production, treatment and distribution facilities in accordance with ADEQ Safe 
Drinking Water Rules. 

Certificate of Approval to Construct; 

allowable leakage rates; 

AD4 

PWS NO.: 13-1 14 
LTF No.: 55886 

Drinking Water Section 
cc: TEU File No.: 20 1 10287 

CRO Approval of Construction File 
Yavapai County Health Department 
Yavapai County Planning & Zoning Department 
AZ Corporation Commission 
Engineer 

Southern Regional Office 
400 West Congress Street Suite 433 Tucson, A 2  

85701 

Printed on recycled paper 

(520) 628-6733 

http://azdeq.gov


Page 2 of 2 

RIGHT TO APPEAL INFORMATION 

The Arizona Department of Environmental Quality’s review of this application was subject to 
the requirements of the licensing time frames (“LTF”) statute under Arizona Revised Statutes 
(“A.R.S.”) 0 41-1072 through 4 41-1079 and the LTF rules under Arizona Administrative Code 
(“A.A.C.”) R18-1-501 through R18-1-525. This Notice is being issued within the overall time 
frame for your application. 

ADEQ hereby approves your application for Approval of Construction Drinking Water 
Facilities under A.R.S. 5 49-351. Your copy of the Approval of Construction Permit is on the 
reverse side of this Right to Appeal Information sheet. 

This decision is an appealable agency action under A.R.S. &$1-1092. You have a right to 
request a hearing and file an appeal under A.R.S. 9 41-1092.03(B), You must file a written 
Request for Hearing or Notice of Appeal within 30 days of your receipt of this Notice. A 
Request for Hearing or Notice of Appeal is filed when it is received by ADEQ’s Hearing 
Administrator as follows: 

Office of Administrative Counsel 
Arizona Department of Environmental Quality 
1 1 10 W. Washington Street 
Phoenix, A 2  85007 

The Request for Hearing or Notice of Appeal shall identify the party, the party’s address, the 
agency and the action being appealed and shall contain a concise statement of the reasons for 
the appeal. Upon proper filing of a Request for Hearing or Notice of Appeal, ADEQ will serve 
a Notice of Hearing on all parties to the appeal. If you file a timely Request for Hearing or 
Notice of Appeal you have a right to request an informal settlement conference with ADEQ 
under A.R.S. 0 41-1092.06. This request must be made in writing no later than 20 days before a 
scheduled hearing and must be filed with the Hearing Administrator at the above address. 

Please contact Adrian Dumitrescu at (602) 771 -4201 or ad4@azdea.eov if you have questions 
regarding this Notice or the Certificate of Approved of Construction. 



CONSTRUCTION 
PLACED IN SERVICE 

NOTICE 

ARIZONA WATER COMPANY 

WORK AUTHORIZATION NO.: 14873 

DIVISION: Verde Valley 
ME PLACED IN SERVICE: 5 1 10 1 12 CONTRACT NO: 

~ _ _  

FOR PURPOSES OF M 0 5 W B  ACCELERATED COST RECOVERY SYST€M, AN ASSET IS "PLACED 
IN SERVICE" WHEN IT IS IN A CONDmON OR STATE OF READINESS AND AVAlLABlUTY FOR A 
SPECIFICALLY ASSIGNED FUNCTION, WHETHER IT BE FOR USE IN A TRADE OR BUSINESS, OR 
FOR THE PRODUCTION OF INCOME. 

I CERTIFY THAT THE ASSET(S) CONSTRUCTED PURSUANT TO THE PROVISIONS OF THE ABOVE- 
REFERENCED WORK AUTHOREATION ARE READY FOR SERVICE AS OF THE DATE S" 
ABOVE. 
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